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I tested the effects of contingent auditory feedback on the elimination of stereotypy in a 
delayed non-concurrent multiple probe design with multiple treatment reversals, 
counterbalanced across 2 male elementary school students with autism spectrum 
disorders (ASD) in Experiment I. My findings supported evidence for the effectiveness of 
contingent addition or removal of auditory stimuli (Hugh-Pennie, 2006) in reducing the 
frequency levels of stereotypy and increasing self-awareness of one’s own stereotypic 
behaviors. In addition, generalization effects were demonstrated as a result of the shift of 
the discriminative stimulus (SD) from the presentation of the auditory feedback device to 
the presence of the experimenter. Thus, the stimulus control of a verbal audience in one 
setting (with a direct intervention) transferred to another setting (i.e., the instructional 
periods) without a direct auditory feedback intervention. However, during the 3-month 
follow-up probes, both participants’ frequency levels of stereotypy returned to the initial 
levels. As an extended test of auditory feedback, Experiment II used a within-subjects 
delayed non-concurrent multiple probe design with multiple treatments across 4 
participants, who had audience control, to test the effects of contingent auditory feedback 
on the elimination of stereotypy and the emission of socially appropriate verbal 
exchanges (i.e., conversational units) during academic, lunch, and recess periods in the 
mainstream general education settings in the presence of typically developing peers. All 
	  
	  
participants were diagnosed with ASD and attended a combined 3rd to 5th grade self-
contained special education classroom in a public elementary school. The results of 
Experiment II showed a functional relation between the implementation of auditory 
feedback procedure in mainstream general education settings and the increased emission 
and initiation of socially appropriate verbal exchanges by both the typically developing 
peers and the participants as the participants’ emission of stereotypy decreased. In 
addition, generalization effects were demonstrated in the self-contained special education 
settings in the absence of typically developing peers without a direct intervention (i.e., all 
participants’ emission of stereotypy decreased while their initiation of conversational 
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INTRODUCTION AND REVIEW OF THE LITERATURE 
 
Introduction 
 Early language acquisition and more complex language development (i.e., related 
to the audience control of socially appropriate verbal behavior) in humans have been an 
interest in the field of behavior analysis for a long time. Since Skinner’s (1957) initial 
Verbal Behavior theory, many theories developed in an attempt to understand and 
describe how individuals acquire and develop language by explaining emergent behavior. 
Some of the theories are as follow: (1) Stimulus Equivalence (SE; Sidman, 1971, 1980, 
1986, 1992, 1994); (2) Relational Frame Theory (RFT; Hayes, Barnes-Holmes, & Roche, 
2001; Luciano, Barnes-Homes, & Barnes-Homes, 2001); (3) Naming theory (Greer & 
Longano, 2010; Horne & Lowe, 1996); and (4) Verbal Behavior Development Theory 
(VBDT; Greer & Keohane, 2005; Greer & Ross, 2008; Greer & Speckman, 2009). All of 
these theories have contributed to the identification of ontogenetic sources of language 
development of an individual (i.e., through environment and behavior relations). 
 Many of the empirical studies in verbal behavior research and conceptual analyses 
have confirmed and provided evidence for Skinner’s (1957) verbal behavior theory and 
identified important verbal behavior developmental cusps and cusps that are also 
capabilities which enable individuals to acquire and develop complex language (i.e., 
higher-order operants; Greer & Keohane, 2005; Greer & Longano, 2010; Greer & Ross, 
2008; Greer & Speckman, 2009; Keohane, Delgado, & Greer, 2009; Michael, Palmer, & 




that the acquisition and development of language are very closely related to social 
functions in a particular environment (i.e., audience control; Catts & Kamhi, 2005; 
Crystal, 2006; Hart & Risley, 1995; McMurray, 2007). That is, having audience control 
of a particular setting/audience is necessary in the advancement of complex or 
sophisticated instances of socially significant verbal behavior. It is because verbal 
behavior is social behavior (Eby, 2011; Greer & Ross, 2008; Skinner 1957). In other 
words, without having reinforcing audiences other than oneself (i.e., listener), verbal 
behavior will not be social and cannot exist: It will merely be stereotypic or socially 
inappropriate behaviors.  
 Research studies found that expanding communities of reinforcers by a 
reinforcement conditioning process (Dinsmoor, 1985; Greer, 1980; Keohane et al., 2009) 
was effective in eliminating stereotypy and replacing it with socially appropriate 
behaviors (Greer, Becker, Saxe, & Mirabella, 1985; Tsai & Greer, 2006). Some other 
studies found the effectiveness of a contingent auditory feedback procedure in 
suppressing or eliminating stereotypy (e.g., Burleson, Center, & Reeves, 1989; Deutsch 
& Parks, 1978; Hugh-Pennie, 2006; Jorgenson, 1974; McCarty, McElfresh, Rice, & 
Wilson, 1978; Saperston, 1973; Underhill & Harris, 1974). The results of recent studies 
provided evidence for Skinner’s (1957) hypothesis that social reinforcement is the key 
factor in allowing children to access their social environment (Eby, 2011; Gold, 2013; 
Schmelzkopf, 2010; Sterkin, 2012; Tsiouri & Greer, 2007). In addition, more recent 
experimental findings showed that having audience control allows children to become 




opportunities to be involved in social interactions as both the speaker and listener (Hugh-
Pennie, 2006; Sterkin, 2012). 
 Therefore, the following review of the literature will focus on the topics that are 
related to the emergence of audience control by discussing: (1) verbal behavior theory; 
(2) experimental findings on the important role of the audience; (3) social and cognitive 
perspectives on audience control; (4) the behavioral approach to language development; 
(5) the behavioral approach to the elimination of stereotypy; (6) possible prerequisites for 
the emergence of audience control; and (7) relevant auditory feedback studies. 
 In the subsequent chapters, two experiments are reported, which revolved around 
the elimination of stereotypy and the emission of socially appropriate verbal exchanges 
for students with Autism Spectrum Disorders (ASD) who had audience control and social 
reinforcement as conditioned reinforcement in inclusive education settings. In 
Experiment I, the effects of a contingent auditory feedback procedure were tested in a 
self-contained special education classroom, and in Experiment II, the effects of the 
auditory feedback in the presence of different audiences (i.e., typically developing peers) 
were further investigated. The following section is the review of the relevant literature, 





The objective of a verbal behavior approach is to teach the 
function of verbal behavior; teaching the form is a sub-objective. 
Verbal functions are verbal operants or learned relationships 
between antecedents and consequences that speakers emit to affect 
a listener (Greer & Ross 2008, p. 27). 
 
Verbal Behavior Theory 
 B. F. Skinner (1957) introduced verbal behavior theory and defined verbal 
behavior as the behavior of the speaker that is reinforced through the mediation of other 
individuals (i.e., a listener in the verbal community; e.g., having a conversation with 
others, or exchanging smiles or greetings; Greer, 2002). Greer (2008) further defined 
verbal behavior as all of the producing and mediating functions of language responses 
(e.g., speaking, gesturing, using sign language, and using smoke signals); therefore, it 
does not exclusively mean a vocal or oral language.  
 More specifically, Greer and Speckman (2009) defined verbal behavior as the 
language functions of both speaker and listener, as the individual interacts with others 
and within his or her own skin. Skinner (1957) described the latter language function as 
the speaker-as-own-listener capability and stated that this is crucial to becoming verbal 
(i.e., critical role of joining of speaker and listener; Barnes-Holmes, Barnes-Holmes, & 
Cullinan, 2001; Greer, Corwin, & Buttigieg, 2010; Greer & Keohane, 2005; Greer & 
Longano, 2010; Greer & Ross, 2008; Greer & Speckman, 2009; Keohane et al., 2009; 
Hornes & Lowe, 1996; Lodhi & Greer, 1989). 
Audience Control in Verbal Behavior 
 According to Skinner (1957), audience control is having the ability to differentiate 




audience. In other words, audience control occurs when a different audience (i.e., 
listeners and/or observers) acts as a different discriminative stimulus (SD) for the 
individual (i.e., based on prior contingencies and effects of reinforcement and 
punishment). This means that individuals who are under audience control change their 
behavior based on a particular audience. This also means that they have self-awareness of 
their own behaviors. For example, individuals with audience control will not sing songs 
during instructional lessons, walk around without wearing shoes in school, or speak 
loudly during someone else’s presentation. Thus, having audience control is a critical part 
of language acquisition. However, if individuals do not have audience control, they will 
behave inappropriately as they may not be affected by the audience’s behavior (i.e., the 
audience has no effect) in their environment (e.g., not paying attention, ignoring, and 
giving disapprovals). Therefore, in order for students with disabilities to be successful in 
mainstream general educational settings, they need to be able to discriminate between 
appropriate and inappropriate verbal behaviors in the presence of typically developing 
peers; furthermore, engaging in appropriate verbal interaction (i.e., emission of 
conversational units) with typically developing peers is imperative for them to be 
mainstreamed successfully (Alquraini & Gut, 2012; Mastropieri & Scruggs, 2009). 
Role of the Audience and Environment 
 Greer and Ross (2008) discussed the important role of the audience and also the 
environment on the emission of conversational units by children with language delays. 
They emphasized how teaching verbal operants under the relevant audience control is 
important for children to come under stimulus control of emitting appropriate verbal 




the teacher typically prompts a response if the student does not respond; therefore, this 
experience results in the student learning the verbal operant under irrelevant audience 
control (i.e., teachers functioning as a “translators” for intraverbals for children; Greer & 
Ross, 2008, p. 186; also see Donley & Greer, 1993).  
 Furthermore, according to Skinner (1957), “verbal behavior usually occurs only in 
the presence of a listener.... If the listener walks away or otherwise disappears, the 
behavior ceases” (p. 172). This means that socially appropriate verbal behavior cannot 
exist without the presence of an audience. In addition, reinforcement for the audience to 
engage in conversation with the speaker needs to be present in order for the future 
instances of verbal behavior to occur. The listener in verbal behavior is the audience (i.e., 
an SD), and different audiences (e.g., peers, teachers, and family members) are verbal 
communities that have the potential to reinforce language (Skinner, 1957). Therefore, a 
particular audience selects out speakers’ appropriate form of verbal language (e.g., 
English, Korean, and Japanese) with appropriate tone and volume of voice, tacts, and 
autoclitics, and this enables individuals to engage in increased future verbal exchanges 
while avoiding punishing verbal exchanges. For example, children may describe the same 
event that happened at school in different ways when talking to their peers versus parents 
or teachers (i.e., the presence of audience selects out the behavior). 
 According to Skinner (1957), appropriate audiences are selected through a long 
history of contingencies (i.e., depending on the resemblance to those who have reinforced 
the behavior in the past); therefore, identifying an effective audience is hard and not 
every new acquaintance becomes an audience. Thus, to acquire sophisticated audience 




have expanded histories of both reinforcement and punishment consequences (Greer & 
Ross, 2008; Skinner, 1957; Spradlin, 1985).    
 Effects of the punishing audience on overt behaviors. Skinner (1957) stated 
that one’s verbal behavior is punished only if he or she has some levels of audience 
control and “verbal behavior is usually punished—if only by its ineffectiveness—when it 
is under poor audience control” (p. 374). For example, a child’s verbal behavior is 
initially reinforced and tolerated (e.g., repeated questions; “Mom, what is this? What is 
that one? Why is it blue? What are you doing?”) up to a point, but eventually mom may 
get annoyed and either not respond to the child’s questions or ask the child to stop asking 
questions (i.e., the child is punished for speaking). This may result in decreased emission 
of verbal behavior by the child. However, it is the “punishment [that] improves the 
relationship between a response and its controlling variables so that editing is eventually 
unnecessary” (Skinner, 1957, p. 373; also see Guerin, 1994). Thus, the presence of a 
particular audience or group of audiences selects out typically developing children’s 
behavior. In other words, children learn to act differently depending on the audiences 
present (e.g., peers, teachers, or parents).  
 However, according to Skinner (1957), “The content of autistic verbal behavior is 
often significant to the therapist just because it is relatively free of the control exercised 
by a punishing audience” (p. 436). In other words, children with language delays and 
ASD often lack the capability to come in contact with the reinforcing or punishing effects 
of different audiences due to their severe deficits in the development and acquisition of 




audience control is more challenging for children with language delays and ASD than 
typically developing children. 
 Practical value of covert behaviors. Skinner (1957) stated that an instance of 
covert behavior occurs when an individual is thinking, or having muscle contractions, 
which can be only inferred from a verbal report. In addition, when one’s “deficient 
stimulus control” (e.g., “poor conditioning, forgetting”) results in punishing verbal 
behavior experiences, an instance of covert behaviors occurs (Skinner, 1957, p. 373). 
Therefore, it is through the punishing audience experiences that children’s overt 
behaviors often shift to covert level.  
 According to Skinner (1957), a “child may need to be punished for repeating 
rather than answering a question, or for excessive repetition” (p. 373). This implies the 
importance of setting appropriate social contingencies so that children can also 
experience reinforcing contingencies of the verbal community. If children’s appropriate 
verbal behavior (e.g., answering a question) is punished, we will end up with “non-
compliant” or “quiet” children who do not talk (i.e., shifting to covert behaviors) because 
engaging in the privacy of covert behavior allows them to avoid punishing effects of the 
audience. Therefore, children’s verbal behavior needs to be taught under the relevant and 
socially appropriate contingencies. 
 Shifting covert behaviors to overt behaviors. Skinner (1957) discussed that 
inducing people to emit overt behaviors (e.g., sharing thoughts or opinions) in the 
presence of the external audience is usually hard as it generates anxiety or other 
emotional effects. However, many people talk to themselves when living alone or in the 




behavior as the result of the absence of the punishing audience. For children with ASD, 
the automatic reinforcement often selects out their emission of stereotypy; thus, they 
engage in high frequency levels of stereotypy (Greer et al., 1985; Greer & Ross, 2008; 
Tsai & Greer, 2006). It is because the emission of stereotypy and the lack of verbal 
repertoires are very closely related. Having language deficits affect children’s 
opportunities for social interactions with others, and having no audience other than 
oneself limits their access to social reinforcement (Skinner, 1957; Sterkin, 2012; Tsiouri 
& Greer, 2007). Therefore, the role of the audience in a particular environment becomes 
more important in acquisition of complex instances of verbal behavior (Hayes et al., 
2001; Greer, Chavez-Brown, Nirgudkar, Stolfi, & Rivera-Valdes, 2005; Greer & Ross, 
2008). Thus, in order to acquire audience control, it is imperative for children to have 
expanded and advanced verbal repertories under the relevant stimulus control.  
Experimental Findings on Role of the Audience  
 Some studies have provided compelling evidence for Skinner’s (1957) discussion 
on audience control, and the effects of audiences on the behavior of speakers have been 
studied extensively using different methodologies such as the presence of audience with 
different physical characteristics and/or different or similar verbal repertories. A detailed 
discussion of the role of the audience and the research findings follows. 
 Physical dimensions of the audience. Skinner (1957) noted that speakers behave 
differently based on the physical characteristics of an audience (e.g., age, gender, style of 
clothing, attractiveness, tone of voice, and etc.) that are paired with the histories of 
reinforcement and punishment experiences (Silverman, Anderson, Marshall, & Baer, 




generalization across audiences; however, relying only on the physical properties of an 
audience can result in disappointment or confusion, as the physical similarities can be 
misleading. For example, you may come across someone who looks very much like a 
familiar audience, but does not at all act like that audience once you engage in 
conversation. By definition, the two audiences can be said to be members of a common 
stimulus class in that the contingencies that were applied to one audience member of the 
class affected the other member (Goldiamond, 1962; Sidman & Tailby, 1982; Spradlin & 
Dixon, 1976). Some studies tested the effects of the presence of specific types of 
audiences (e.g., attractive versus unattractive) on individuals’ verbal behavior. 
 Attractive versus unattractive audience. Yoder (1970) tested the effects of an 
attractive female audience presented on a TV screen on male adolescents’ emission of 
speaker behavior. During the experiment, to investigate if a specific type of audience 
would be reinforcing for the participants, different conditions were used: (1) a female on 
a TV screen talking to the participant as soon as he was seated in a chair in front of the 
TV in an isolated room (i.e., without other audiences); (2) a female on a TV screen not 
emitting vocal verbal operants, but nodding and smiling at a high rate; and (3) the 
manipulation of the TV by turning it on and off contingent upon participants’ emission of 
verbal operants. The results of the study showed that all participants emitted high rates of 
verbalization in the presence of an attractive female on TV who functioned as a 
reinforcing audience.   
 Similarly, Landy (1972) investigated the effects of the attractive audience on 
speaker’s behavior (i.e., opinion change). The participants were university students who 




fluoridation, and they also observed two groups of audiences’ reactions: (1) attractive 
audiences (i.e., fellow university students); and (2) unattractive audiences (i.e., members 
of the American Nazi party). In addition, the audiences from each group expressed 
approval (e.g., applause), disapproval (e.g., jeers), or no reaction to the communication. 
Landy hypothesized that the participants would be most affected when they hear either a 
member of the attractive audience approving a persuasive communication or a member of 
the unattractive audience expressing disapproval. However, the results showed that there 
was no crossover interaction between the audience identification and the audience 
reaction, and participants were more influenced by the communication when they thought 
that members of an attractive audience had listened to it than when they thought that 
members of an unattractive audience had listened to it.  
 Audience generalization. Ervin-Tripp (1964) examined the effects of physical 
similarities of audiences on generalization by interviewing Japanese women. The results 
showed that when the participants were interviewed in English by a Japanese American 
interviewer, they emitted more inappropriate words (i.e., using Japanese words and 
incorrect English syntax) than when they were interviewed by a Caucasian American 
interviewer.  
 Generally, the presence of an attractive audience influences a speaker’s verbal 
behavior more than the presence of an unattractive audience, and it may be through the 
instructional histories of positive contingencies in which attractive individuals were 
paired with reinforcing stimuli. In addition, the physical similarities of the audience select 
out speaker’s form of language. However, according to Skinner (1957), it is less likely 




contingencies provided by the audience are more effective in determining the form and 
content of the verbal behavior because speakers tend to come under the control of the 
audience quickly. 
 Levels of audience’s verbal repertoire. As Skinner (1957) discussed, another 
factor that determines a speaker’s behavior is the listener’s verbal repertoire, and it is 
used to generalize audiences with no apparent physical resemblance to already 
controlling audiences. New audiences can be established as members of a stimulus class 
through conditioning (i.e., independent of the physical characteristics), and also due to 
the functional similarities of verbal behavior (Donley & Greer, 1993; Greer & Ross, 
2008; Nash, 1989; Rosenberg, Spradlin, & Mabel, 1961; Siegel, 1963; Siegel & Harkins, 
1963; Spradlin & Rosenberg, 1964). In other words, if the two listeners selected out a 
similar function of a speaker’s behavior via a reinforcement contingency, the two 
listeners with no physical similarities can be established as members of the same stimulus 
class for the speaker. Thus, the emphasis on teaching verbal behavior should be more on 
the function than the form (Greer & Ross, 2008).   
 Similar levels of verbal repertoire. Children with special needs are often placed 
in a self-contained special education classroom with peers with similar levels of verbal 
repertoires (i.e., not by their chronological age or grade level; Mastropieri & Scruggs, 
2009). Some hypothesized that when the repertories are similar, rates of verbal exchanges 
may be higher because communication may be more difficult when the verbal repertoires 
of peers are different, and some others argue differently.  
 Rosenberg, Spradlin, and Mabel (1961) tested the effects of the different levels of 




emitted by male adolescents with disabilities aging between 12- and 15-year-old. Twenty 
participants were divided into three groups of pairs of (i.e., high-verbal; low-verbal; and 
high- and low-verbal), and the results of the study showed that both pairs with similar 
verbal repertoires (i.e., high-verbal, and low-verbal pairs) emitted high rates of verbal 
exchanges while the pairs with different verbal repertories (i.e., high- and low-verbal 
pairs) emitted nearly zero verbal operants.  
 Similarly, another series of studies (Siegel, 1963; Siegel & Harkins, 1963; 
Spradlin & Rosenberg, 1964) tested the effects of the audience with different levels of 
verbal repertoires on the speakers’ verbal behavior. Junior college students were recruited 
to interview participants with disabilities with either high- or low-verbal repertoires, and 
the results of the studies were consistent with Rosenberg et al.’s (1961) finding, and 
showed that more verbal operants were emitted when the junior college students 
interviewed participants with high-verbal repertoires than low-verbal repertories. This 
means that when the participants were paired with audiences with matched or similar 
levels of verbal repertories, more verbal operants were emitted.   
 Adult versus peer audience.  Some other studies further investigated the effects 
of the presence of audiences with different levels of verbal repertories on a speaker’s 
verbal behavior. Dale and Kelly (1972) tested the effects of the social setting on six 
preschool children’s language use. Three settings of experimental groups included: (1) a 
child in a group led by an adult; (2) a child in a group led by a peer; and (3) a child as a 
teacher. All six children were included in every group, but the composition of groups 
varied daily. The results of the study showed that children emitted more utterances, 




member of a group being taught by a teacher, and children emitted more verbal operants 
when the children were in a group taught by a peer than a teacher. 
 Similar results were found in an infant study. Nash (1989) examined if infants 
would be engaged in more social interactions with a peer when their mothers were 
encouraging and prompting infant interaction than when they were unprompted (i.e., 
mothers were busy filling out a questionnaire). Thirty-six 14-month-old infants were 
observed across two conditions during 30-min play sessions in the presence of 
unacquainted infants and their mothers. The results of the study showed that when the 
mothers were busy with something else (i.e., ignoring the infants), the infants engaged in 
longer and more frequent interactions with one another than when they were prompted by 
their mothers.  
 Donley and Greer (1993) tested the effects of the presence or absence of adult 
attention on social verbal exchanges emitted between four students with developmental 
delays using a combined reversal and multiple schedules design. Participants’ social 
interactions (i.e., emission of conversational units) were observed across the conditions of 
either presence or absence of teacher. The results showed that the participants emitted 
high rates of peer conversational units when the teacher was absent, and emitted very low 
or no verbal exchanges in the presence of the teacher.  
 Perhaps, it is not the level of the audience’s verbal repertoire that is very critical, 
but it is more the conditioned social reinforcement of a particular audience with 
reinforcing contingencies that affects children’s verbal behavior. The presence of adults 
or teachers is often paired with instruction and prosthetic reinforcers (e.g., stickers, and 




less amount of work or chores) than the true social reinforcement as conditioned 
reinforcement that is associated with the presence of peers.  
 To better understand the possible controlling factors of audience control, I will 
discuss different perspectives from social and cognitive psychology in relation to the 
theory of audience control. Additional discussion on children’s language development 
from the behavioral perspective follows. 
Social and Cognitive Perspectives on Audience Control 
 The important role of the audience in a particular environment on an individuals’ 
behavior (e.g., work performance, and social interaction) has been a prominent topic of 
research by social psychologists, cognitive psychologists, and applied behavior analysts. 
They all agree that people typically behave differently depending on the presence or 
absence of the audience and also the type of the audience in a particular environment. In 
relation to the theory of audience control, some of the theories and research studies 
concerning the role of audience from each field are discussed next. 
Social Psychology and Audience Control 
 Some of the social psychological literature of the time examined the effects of the 
presence of an audience on various tasks (e.g., motor, memory, visual tracking, and 
language comprehension) and different groups of audiences (e.g., peer groups, and 
attractive versus less attractive groups) using the mere presence effects on social 
facilitation and social conformity (e.g., Baker, Jung, & Petrella, 2011; Beatty, 1980; 
Hare, 1960; Hanawalt & Ruttiger, 1944; Hughes, 1946; Rajecki, Ickes, Corcoran, & 




 Mere presence effects. Burnham (1910) first used the term mere presence to 
discuss the change in human behavior in the presence versus absence of others, and later 
it was used to explain how the mere presence of others is a sufficient condition for social 
conformity and social facilitation. As cited by Guerin and Innes (1984), this concept 
dates back to the late 19th century when Triplett (1898) found that cyclists rode faster 
when they were racing in groups than racing alone. 
 Social facilitation. In general, social facilitation is explained through two of the 
fundamental and most popular social psychology theories (i.e., arousal and attention 
theories), and referred to as the tendency for individuals to perform better on simple tasks 
(i.e., increased accuracy and/or speed), but worse on complex or novel tasks (i.e., less 
accuracy and/or speed) in the presence of others (e.g., Cottrell, Rittle, & Wack, 1967; 
Esterbrook, 1959; Guerin, 1993; Manstead & Semin, 1980; Markus, 1978). Thus, the 
effects of the social presence on an individual’s performance can be both facilitative and 
impairing. 
 Arousal theories. Zajonc (1965/1966) postulated the effects of mere presence of 
others on individuals’ performance using Drive Theory, which proposed that the mere 
physical presence of an audience will result in an increase in individuals’ arousal (or 
drive level) and hence an increase in dominant responses (i.e., simple/easy tasks) and a 
decrease in subordinate responses (i.e., complex/difficult tasks). Cottrell, Wack, Sekerak, 
and Rittle’s (1968) Learning Theory (Evaluation Appreciation model) extended Zajonc’s 
Drive Theory, and hypothesized that it is not only the mere physical presence of an 
audience, but the presence of an observing audience which has effects on individuals’ 




and Glass (1968) showed that the individuals’ anticipation of an observing audience’s 
feedback (i.e., either positive or negative) increased arousal and social facilitation effects. 
This explanation is similar to a behavior analytic perspective on how a particular 
audience (i.e., not all new acquaintances) selects out individuals’ behavior and affects the 
individuals to behave differently and appropriately.  
 Attention theories. Another theory attempting to explain the social facilitation is 
the attention theory. Distraction-Conflict Theory states that the increased arousal in an 
observed individual is caused by social distraction (i.e., the presence of audience), and 
the attention-conflict between social distraction and the task is what drives the social 
facilitation in completing tasks (Baron, 1986; Baron, Moore, & Sanders, 1978; 
Easterbrook, 1959; Sanders & Baron, 1975). In other words, an increased arousal state 
(due to social distraction) eliminates the range of cues that individuals attend to. Thus, 
individuals’ performance on simple tasks is facilitated while their performance on 
complex or novel tasks is impaired due to the decreased attention to relevant cues or 
information that are necessary for completing tasks (Baron et al., 1978; Manstead & 
Semin, 1980). Therefore, the key tenet of this theory is the social presence which can be 
either facilitating or impairing.   
 In addition, the Automatized Processing and Attention model by Manstead and 
Semin (1980) explains that simple or well-learned tasks are routinized and performance 
decreases (i.e., automatic processing); however, in the presence of audience, individuals’ 
performance improves (i.e., shifting from automatic information processing to controlled 
processing). This model further states that the increased arousal needs to be greater than 




Similarly, behavior analysts explain the routinized behaviors as contingency shaped 
behavior, which has been shaped by consequences and sustained by reinforcement, while 
the controlled processing behavior can be explained as verbally governed behavior (also 
called rule-governed behavior), which refers to behaviors that are controlled by verbal 
contingencies (Greer & Ross, 2008).  
 Allen, Blascovich, Tomaka, and Kelsey (1991) found the effects of the presence 
of different types of observers (i.e., familiar or unfamiliar) on individuals’ performance. 
The results showed that the participants who were in the presence of a supportive friend 
(i.e., familiar audience) were significantly less accurate on assigned task completion than 
when performing alone with the examiner  (i.e., unfamiliar audience) or in the presence 
of the examiner and the participant’s dog.  
 Similary, the study by Butler and Baumeister (1998) supported Allen et al.’s 
(1991) findings, and the results showed that in the presence of a supportive audience, 
participants’ performance speed decreased without increasing task accuracy compared to 
being in the presence of an unsupportive audience. In addition, Butler and Baumeister 
anecdotally noted that the participants actually believed that they performed better with a 
supportive audience than with a neutral or unsupportive audience. According to Wallace, 
Baumeister, and Vohs (2005), supportive audiences motivate participants to perform 
well, but their presence can also induce poor performance by increasing participants’ 
self-consciousness instead of goal-directedness.  
 Another contributing factor to the social facilitation effect was investigated using 
challenge appraisals (e.g., feeling prepared and competent for well-learned tasks) and 




explained how these cognitive appraisals affect individuals’ performance behavior on 
simple or complex tasks (Blascovich, Mendes, Hunter, & Salmon, 1999). The results of 
Feinberg and Aiello’s (2010) study showed that the examinees with challenging 
instructions performed better than ones with threat instructions in the presence of others. 
This explanation is similar to a behavior analytic perspective on setting events that 
precede a behavior. For example, when a teacher uses unintentional cues, the student 
does not attend to the target antecedent, but rather on the events that precede it. In this 
case, setting events are impeding the student’s learning; however, in some other cases 
(e.g., teaching mands or tacts), setting events are necessary to occasion an establishing 
operation (EO; Greer & Ross, 2008; also see Keller & Schoenfeld, 1950; Michael, 1982, 
1984, 1993).  
 Social conformity. Social conformity was defined as “the act of behaving in 
accordance with social rules or norms” (Costanzo & Shaw, 1966). Since 1960s, the 
quality of children’s peer relationships has been extensively studied in social psychology 
in relation to childhood social conformity, and the findings indicate that peer rejection is 
one of the stronger predictors of psychopathology (Parker & Asher, 1987). The term peer 
rejection is correlated with positive punishment (i.e., a punishing audience), and 
generally predicted by disruptive, and aggressive behaviors in behavior analysis. 
Similarly, peer acceptance is related to positive reinforcement or reinforcing audience in 
behavior analysis. According to Coie (1990), “the key to understanding rejection in 
children’s groups is to understand what constitutes unacceptable deviance from their 
norms” (p. 371). This explanation is similar to the theory of audience control discussed 




between appropriate and inappropriate behaviors in relation to the audience present, and 
behave appropriately.  
 In addition, other literatures concerning social conformity examined the 
relationship between attraction to a group and conformity to group norms, and Hare 
(1962) hypothesized that generally individuals who are less attracted to a group are less 
susceptible to group pressures to conform to group norms. Kiesler (1963) demonstrated 
that highly attracted people to a group conformed the most, and less attraction produced 
less conformity to a group. Some other studies examined social/emotional variables to 
understand different contributing factors to individuals’ conformity in relation to peer 
status such as motivation and self-monitoring (Hollander, 1958; Rarick, Soldow, & 
Geizer, 1976), and these two factors have been considered to play a role in determining 
social status. From the behavior analytic perspective, this can be explained as the 
function of reinforcing audience on individuals’ behavior, and how the social 
reinforcement selects out one’s behavior. In other words, if the audience (or the group) is 
not conditioned as social reinforcement for the individual, it is less likely that the 
presence of the audience will select out or influence the individual’s behavior. 
 It is evident that the important role of an audience (or a group of audiences) in 
children’s acquisition of appropriate social behavior has been also a prominent interest 
and topic of research in social psychology. All of the studies and theories concerning 
social facilitation and social conformity can be explained from the behavioral perspective 
using a theory of audience control. Next, some of the cognitive psychologists’ theories 





Cognitive Psychology and Audience Control 
 Similar to social psychologists, cognitive psychologists also investigated social 
conformity in the presence of an audience, but using information processing theory 
(Blank, 1980), which explains that individuals use an internal representation of the world 
(i.e., pre-filtering response) to understand the event occurring in the environment.  
 Social information processing. Recent studies have investigated children’s 
social information processing (SIP) in relation to social interaction skills with peers (e.g., 
anxiety, friendship, and conflict; Bell, Luebbe, Swenson, & Allwood, 2009; Bowker, 
Spencer, & Salvy, 2010; Crick & Dodge, 1994; Field & Lester, 2010; Luebbe, Bell, 
Allwood, Swenson, & Early, 2010). SIP is defined as “how a child first encodes and 
interprets a social event, decides upon situational goals, evaluates possible responses to 
the situation and ultimately selects a strategy” (Baker & Hudson, 2014, p. 12).  
 According to Crick and Dodge (1994), children’s ability to navigate their social-
cognitive processes has an important influence on their social adjustment, and when 
children do not have positive SIP, children’s social anxiety develops and is maintained. 
Field and Lester (2010) hypothesized that parents’ SIP can influence children’s SIP, and 
similarly, a friend’s SIP can impress upon one’s SIP. In other words, if parents or peers 
consistently and repeatedly emit or reinforce negative verbal behaviors to ambiguous 
stimuli, children may learn the similar or same behavior by observing them. In addition, 
the results of the study by Baker and Hudson (2014) showed that there was a positive 
correlation between positive friendship quality and positive SIP, and close friendships 




 Memory conformity. More recent studies in cognitive psychology with 
adolescents discuss memory conformity among peers in relation to social anxiety (Rapee 
& Spence, 2004; Weems & Costa, 2005). According to Deutsch and Gerard (1955), 
individuals conform to others generally using either informational or normative process, 
and adolescence (in the developmental period) is when individuals are highly susceptible 
to peer influence (e.g., Berndt, 1982; Costanzo & Shaw, 1966), and is also the most 
common age of onset for social anxiety (Rapee & Spence, 2004; Weems & Costa, 2005). 
Wright, Self, and Justice (2000) found that one process leading individuals to conform is 
using SIP and trusting the other person’s memory more than their own memory (i.e., 
relying on informational processing).  
 Therefore, the emphasis on the important role of the audience (e.g., peers, parents, 
and etc.) is also found in the literatures from the cognitive psychologists; however, 
cognitive psychologists seek to provide explanations to social behaviors through the 
internal representation models, and this approach is problematic because it does not 
answer the question of how certain information is pre-filtered and either processed or 
excluded by individuals in the presence of others. Also, the internal state models do not 
provide explanations of how individuals or groups of audiences become either attractive 
or unattractive (i.e. reinforcing or punishing) for the individual to behave in certain ways.   
 So far, the review of the literature and some of the experimental findings from 
different fields were discussed with the emphasis on the role of audience. Regardless of 
the different theoretical approaches and usage of the terminology, both perspectives from 
social and cognitive psychology are in agreement with the theory of audience control in 




acquire audience control without functioning as a reinforcing speaker and also listener. 
Therefore, the behavioral approach to language development in children is discussed 
next, and the behavioral approach to stereotypy follows. 
Behavioral Approach to Language Development 
 According to Greer and Ross (2008), the mediation of the audience’s behaviors 
makes it possible for children to have control over their environment. In order to do this, 
children need to have specific verbal repertoires, including speaker and listener behaviors 
in the presence of an audience (i.e., audience control). Typically children learn that they 
can obtain something they need or want by behaving in certain ways, so that another 
person will provide access. However, verbal behavior development and acquisition in 
children vary greatly depending on the particular environment in which each operant is 
observed, learned, and emitted (i.e., ontogeny; Greer & Ross, 2008).  
Verbal Behavior Development Theory 
 Greer and Ross (2008) and Greer and Speckman (2009) proposed the Verbal 
Behavior Development Theory (VBDT) as an extension to Skinner’s (1957) verbal 
behavior theory. The VBDT grew out of empirical research studies with children with 
and without special needs and the results of the studies suggest the sequences, necessary 
instructional histories, and sources of reinforcement for individuals to become truly 
verbal (Greer & Speckman, 2009). The VBDT further argues that the joining of listener 
and speaker repertoires within the same skin allows one to become verbal; however, the 
listener and speaker repertoires are initially independent repertoires (Gilic, 2005; Greer & 
Longano, 2010; Greer, Stolfi, Chavez-Brown, & Rivera-Valdez, 2005; Skinner, 1957). 




neurologically independent initially, but they join as a result of cultural experiences 
through contact with the basic principles of behavior. Therefore, the VBDT provides 
tested procedures for creating instructional histories in children who are lacking 
necessary verbal repertoires so that they can learn faster and also learn in a new way that 
they could not learn before (Keohane et al., 2009; Greer & Keohane, 2005; Greer & 
Longano, 2010; Greer & Ross, 2008; Greer & Speckman, 2009). 
Verbal Developmental Cusps and Capabilities 
 The VBDT (Greer & Ross, 2008; Greer & Speckman, 2009) identified and 
distinguished the verbal developmental cusps and cusps that are capabilities to clarify 
different types of verbal developmental stages. The term behavioral cusp is defined as 
“any behavior change that brings the organism's behavior into contact with new 
contingencies that have even more far-reaching consequences” (Rosales-Ruiz & Baer, 
1997, p. 533). In other words, “what makes a behavior change a cusp is that it exposes 
the individual’s repertoire to new environments, especially new reinforcers and 
punishers, new contingencies, new responses, new stimulus controls, and new 
communities of maintaining or destructive contingencies” (Rosales-Ruiz & Baer, 1997, 
p. 534). This means that when individuals acquire a cusp, individuals can come in direct 
contact with new environmental contingencies and potentially allow one to learn faster 
(i.e., new or accelerated learning; Greer & Longano, 2010; Greer & Ross, 2008; Greer & 
Speckman, 2009; Rosales-Ruiz & Baer, 1996, 1997; Tsai & Greer, 2006). When a child 
still needs to learn through direct reinforcement, it is a cusp. Consequently, a cusp results 
in new opportunities to learn. On the other hand, when individuals acquire a cusp that is 




learning and acquiring new operants from indirect contact with the contingencies 
received by others through observation; Greer & Longano, 2010; Greer & Ross, 2008; 
Greer, Singer-Dudek, & Gautreaux, 2006; Greer & Speckman, 2009; Reilly-Lawson & 
Walsh, 2007). Therefore, a capability is a developmental cusp that is crucial to language 
development. It is important to note here that not all cusps are developmental capabilities 
(Greer & Longano, 2010; Greer & Speckman, 2009).  
 According to Greer and Ross (2008), verbal developmental capabilities consist of 
three components: (1) non-auditory senses (i.e., see-do; e.g., visual, olfactory, gustatory, 
and tactile); (2) auditory senses (i.e., hear-do); and (3) production responses (i.e., hear-
say, and see-do). For typically developing children, the development of verbal behavior 
capabilities begins in the womb and continues to develop naturally as a result of language 
interactions with their parents and caretakers (Donahoe & Palmer, 2004; Greenwood, 
Hart, Walker, & Risley, 1994; Hart & Risley, 1995). However, most children with 
disabilities have deficits or delays in foundational verbal development. Therefore, several 
verbal developmental cusps and stages have been identified in the research literature 
(Greer, 2008; Greer & Keohane, 2005; Greer & Longano, 2010; Greer & Ross, 2008; 
Greer & Speckman, 2009; Keohane et al., 2009). Additionally, science-based research 
procedures or protocols have been developed to teach children with disabilities the 
necessary conditions (i.e., reinforcers) for learning more complex verbal skills and also 
how to induce the fundamental verbal cusps or capabilities when they are missing (e.g., 
Keohane, Greer, & Ackerman, 2006; Maffei-Lewis, 2011; Pereira-Delgado, Greer, 
Speckman, & Goswamy, 2008; Reilly-Lawson & Walsh, 2007; Schauffler & Greer, 





 According to Greer and Ross (2008), “spontaneous speech (e.g., vocal, signing, or 
pictures) is speaking behavior under the control of the stimuli and motivational 
conditions that do not have verbal antecedents” (p. 113). In other words, an instance of a 
spontaneous speech is the emission of pure mand or tact behaviors. For example, 
spontaneous speech under the control of the stimuli occurs when a child says, “It’s my 
favorite song!” (i.e., pure tact) upon hearing music. Another instance of speaking 
behavior under the motivational condition is when a child asks for a glass of cold water 
after running around (i.e., thirst; pure mand). Thus, in order for spontaneous speaker 
behavior to occur naturally, designing verbal behavior instruction while establishing 
relevant teaching operations for pure mand and tact repertoires to occur is crucial. 
However, even when students receive early intervention or intensive behavioral 
intervention using a verbal behavior based curriculum in order to develop the missing 
foundation of speaker and listener repertoires, children may emit few pure verbal 
operants in their environment (Greer & Ross, 2008). Greer and Ross identified the 
problem as the instructional history of teaching operants under the irrelevant antecedent 
conditions.   
 Instructional history of verbal antecedents. Children with language delays or 
developmental delays often taught to respond to the verbal antecedent (e.g., “what do you 
want to eat?” or “what day is today?”) and they seldom respond to the natural 
motivational conditions in order for pure verbal operants to occur (Greer & Ross, 2008).  
These children are indeed under the control of verbal antecedents and it may be because 




illustrated an example of teaching an operant under the irrelevant antecedent conditions: 
A student who had been taught by the first author to eat a variety of foods in the 
classroom when a verbal antecedent (i.e., “eat”) was given, did not eat in the school 
cafeteria. However, when the first author told the student, “eat,” the student ate in the 
cafeteria. It is an example of the importance and necessity of teaching operants under the 
relevant antecedent conditions, and the authors explained that it was because “eating was 
not controlled by hunger alone” as the student was taught to wait until the verbal 
antecedent, “eat” was given: The student required a verbal stimulus, “eat” in order to eat 
(Greer & Ross, 2008, p. 113). Thus, in order to teach spontaneity of verbal behavior, 
teaching under the relevant antecedents is imperative (Greer & Ross, 2008).  
 Mands and tacts as independent repertoires. Skinner’s (1957) conception of 
verbal behavior has been studied in the laboratory (Lamarre & Holland, 1985; Savage-
Rumbaugh, 1984; Weinrich, 1964) and in the applied settings with human subjects (e.g., 
Greer, Nirgudkar, & Park, 2003; Greer & Ross, 2008; Nuzzolo-Gomez & Greer, 2004; 
Schwartz, 1994; Twyman, 1996; Williams & Greer, 1993; Yoon & Bennett, 2000), and 
the results of the studies showed that mands and tacts functioned as independent 
repertoires.  
 Greer and Ross (2008) explained the similarities and differences between mand 
and tact instructions: “The controlling antecedent for both the pure tact and pure mand is 
a non-verbal antecedent. For tacts, the object, event, sensation, or activity to be tacted 
must be an observed antecedent stimulus… [but] for mands, antecedents may consists of 
cues related to the availability of items to be manded…” (p. 119). Therefore, the mand 




praise, or attention; Eby, 2011). Greer and Ross further stated that the tact repertoire is 
more important and necessary for developing complex verbal responses than mands, 
which are important for acquiring early speaker behavior (Greer & Ross, 2008). 
 Experimental findings on increased tact repertoires. Greer and Ross (2008) 
discussed the importance of tact repertories for children to acquire and expand higher-
order operants. Some of the higher-order operants include generalized imitation (Du, 
2011; Moreno, 2012), Naming (Gilic, 2005; Greer et al., 2005), transformation of 
stimulus control across saying and writing (Eby, Greer, Tullo, Baker, & Pauly, 2010; 
Greer, Yuan, & Gautreaux, 2005), and transformation of EO across mand and tact 
functions (Nuzzolo & Greer, 2004). The authors explained how it is imperative for 
children to receive extensive tact instruction, as the acquisition of an expanded tact 
repertoire is the foundation to the development and acquisition of complex 
communication functions (e.g. Naming capability; Greer & Ross, 2008). 
 Intensive tact instruction protocol. In order to expand children’s tact repertoire, 
intensive tact instruction is used (Delgado & Oblak, 2007; Pistoljevic & Greer, 2006; 
Shauffler & Greer, 2006). During the intensive tact instruction protocol, an additional 
100 tact learn units are interspersed with the daily instruction without decreasing other 
types of instruction (e.g., math, writing, self-management, and etc.). Intensive tact 
instruction is systematically designed in the way that the child can come in contact with 
the natural motivational antecedent (i.e., each operant is taught under the relevant 
stimulus control). Thus, the daily intensive tact instruction is implemented during 
lunchtime, recess (i.e., non-instructional time), and transitions between instruction to 




spontaneous speaker who emits verbal operants to affect the listener’s behavior by 
recurring attention and approvals (Greer & Ross, 2008). Some of the results of the studies 
that tested the effects of the intensive tact instruction protocol on the emission of 
increased verbal operants are discussed next. 
Schauffler and Greer (2006) tested the effects of the daily intensive tact 
instruction on the emission of audience accurate verbalizations, using a delayed multiple 
baseline design across two middle school students diagnosed with emotional and 
behavioral disorders. The participants emitted low numbers of audience appropriate tacts 
and conversational units. An audience accurate tact included the emission of a tact 
operant using autoclitics (e.g., “That was delicious!”), which corresponded with a 
stimulus within the environment that was appropriate for a school audience. During the 
intervention, the participants were taught to tact five sets of 4 novel stimuli. The results 
of the study showed that following the implementation of the daily intensive tact 
protocol, both participants emitted significantly higher numbers of the audience accurate 
tacts and conversational units. 
Pistoljevic and Greer (2006) showed similar results of the effectiveness of the 
intensive tact protocol using a multiple probe design across three preschoolers with 
developmental delays. During the intervention, participants were required to learn 
additional 100 tacts when 5 categories were presented (i.e., musical instruments, 
transportation, community helpers, food, and animals). The results of the study showed 
that the intensive tact instruction protocol was effective in increasing vocal verbal 
operants (i.e., tacts and mands) emitted by all three participants in non-instructional 




Delgado and Oblak (2007) replicated the procedures described in the study by 
Pistoljevic and Greer (2006). They tested the effectiveness of an intensive tact instruction 
protocol on the emission of verbal operants in non-instructional settings for three 
preschool students with developmental delays. The number of pure mands and tacts 
emitted by all participants in non-instructional settings were measured using event 
recording. The results of the study replicated the results found by Pistoljevic and Greer, 
demonstrating a functional relation between the intensive tact instruction protocol and the 
increased emission of pure verbal operants. 
 As discussed earlier, the results of these findings are critical to the advancement 
of verbal behavior developmental milestones, as the increases in the emission of verbal 
operants will expand children’s speaker and listener repertoires (Delgado & Oblak, 2007; 
Pistoljevic & Greer, 2006; Shauffler & Greer, 2006). Eventually, this will lead them to 
acquire more advanced verbal capabilities. However, even with the implementation of the 
science-based research procedures such as an intensive tact instruction protocol, the 
experiences of learning and acquiring more complex verbal skills are challenged for most 
children with ASD due to their emission of high frequency levels of stereotypy (Greer & 
Ross, 2008). 
Behavioral Approach to Audience Control of Stereotypy 
 Stereotypy is problematic especially when it occurs during academic instruction 
as it can interfere with learning (e.g., Dunlap, Dyer, & Koegel, 1983; Morrison & 
Rosales-Ruiz, 1997); furthermore, stereotypy can have a negative impact on the 
acquisition of social interactions and appropriate play for individuals with ASD (e.g., 




Kirk, & Gast, 1985) especially in the presence of typically developing peers in inclusive 
education settings (Mastropieri & Scruggs, 2009). Thus, children who engage in 
stereotypy lack attentive behaviors and are difficult to teach as it impedes learning (Greer 
& Ross, 2008). 
 Greer, Becker, Saxe, and Mirabella (1985) defined stereotypy as “repetitive 
movement cycles which obtain no apparent consequences for the individual who is 
emitting the responses beyond the movement itself” (p. 270). These behaviors range from 
simple to complex movements involving single to multiple skeletal muscle systems 
(Greer et al., 1985). Although many individuals emit stereotypy during typical 
development (Troster, 1994), MacDonald et al. (2007) found that the presence of 
stereotypy is more prevalent among children with ASD relative to typically developing 
children (Berkson & Mason, 1964; Berkson & Tupa, 2000; Smith & Van Houten, 1996). 
Moreover, the stereotypy that is emitted by individuals with disabilities is 
different from the ones by individuals without disabilities in the rate and duration of 
occurrence and the topography (Schwartz, Gallagher, & Berkson, 1986; Smith & Van 
Houten, 1996; Wehmeyer, 1991). Similarly, Bodfish, Symons, Parker, and Lewis (2000) 
found that stereotypy occurs more frequently and at greater intensities in individuals with 
ASD than individuals without disabilities. In addition, according to MacDonald et al. 
(2007), the levels of frequency and intensity of stereotypy increase with age.  
Some of the common forms of stereotypy emitted by the individuals with ASD 
include: (1) motor/physical stereotypy (e.g., body rocking or spinning, hand flapping, and 
head banging; Abelson, 1983; Berkson, 1967; Rafaeli-Mor, Foster, & Berkson, 1999; 




functional or non-contextual vocalizations; e.g., repetitive grunts, laughter, parroting, 
echolalia, and palilalia; Lewis & Bodfish, 1998; Rapp & Vollmer, 2005).  
Different Types of Vocal Stereotypy 
 According to Greer and Ross (2008), the automatically controlled vocal 
stereotypy is reinforced by the actual sound as in babies’ babbling (i.e., auditory sources), 
and they identified three functions of vocal stereotypy as: “(1) parroting stereotypical 
responses; (2) responses to evoke social generalized reinforcers; that is, the child needs 
[appropriate] tacts to obtain social reinforcement; and (3) incipient of full-blown 
incidences of self-talk” (p. 208). The authors suggested that a tact replacement protocol 
may be successful for the first and second instances; however, the third instance of 
responses may require the child to be taught audience control. Therefore, it is important 
to first distinguish between different types of vocal stereotypy (i.e., parroting, echolalia, 
and palilalia). 
 Parroting. Parroting is an early stage in a child’s speaker development, which is 
also an early form of copying that leads to echoic behavior (Greer & Ross, 2008; also see 
Sundberg, Michael, Partington, & Sundberg, 1996; Yoon & Bennett, 2002). Parroting 
occurs when children emit vocal patterns that are self-reinforcing or automatically 
reinforcing because the sounds match sounds in their environment. 
 Echolalia. Echolalia is a non-functional echoic response, which occurs when 
children emit echoic responses under conditions that call for intraverbals; thus, the source 
of reinforcement is immediate and it is controlled by faulty listener control (Greer & 
Ross, 2008). According to Skinner (1957), echolalia is a “pathological echoic behavior” 




(e.g., a teacher says, “Hi, Penguin”; a student emits echolalia by saying, “Hi, Penguin”, 
rather than saying, “Hi, Ms. Han!”). 
 Palilalia. Palilalia is a repetition of previously heard speech in which the speaker 
uses non-sense repetitive language with no current relation to the physical environment 
(Greer & Ross, 2008; Hugh-Pennie, 2006). Skinner (1957) stated that palilalia is a form 
of self-echoic behavior and it is “potentially self-reinforcing if it strengthens stimulation 
used in the control of one’s own verbal behavior” (p. 64). He further explained repetition 
as “nothing more than evidence of excessive strength” and stated that palilalia as 
“psychotic ‘verbal perseveration’ or ‘verbigeration’ showing a repetition of form” 
(Skinner, 1957, p. 65).  
 Greer and Ross (2008) elaborated that palilalia is controlled by auditory or 
kinesthetic reinforcement and it has been characterized as both stereotypy and speaker-as-
own-listener behavior (Hugh-Pennie, 2006). Although there is also a verbal stimulus 
preceding the verbal emission of palilalia, unlike echolalia, palilalia is typically emitted 
with no direct relevant relation to any verbal stimulus or event occurring in the immediate 
environment. In this respect, the verbal stimulus may have very weak control of the non-
contextual behavior present. 
 It is necessary to discuss: (1) why such behaviors that are also critical for the 
development of early speaker repertoires (i.e., parroting as an early form of copying that 
leads to echoic behavior; and palilalia as a speaker-as-own-listener behavior) become 
non-functional repetitive behaviors?; (2) what contingencies directly affect the emission 




behaviors maintained? Therefore, some of the possible controlling variables for 
stereotypy are discussed next. 
Possible Controlling Variables for Stereotypy 
 According to Greer and Ross (2008), the functions of behavior analysis and 
education for individuals with disabilities are: (1) identifying the controlling 
environmental variables for the deficits and delays; and (2) developing effective 
treatment plans or protocols to correct or modify language delays and inappropriate 
behaviors. From a behavioral framework, some of the possible environmental variables 
including automatic reinforcement, inadequate communities of reinforcers, and faulty 
intraverbals are discussed next. 
Automatic reinforcement. Many experimental studies in behavioral analysis in 
educational settings have shown that the emission of stereotypy is either automatically 
reinforced by sensory consequences originating from engaging in the behavior or is 
controlled by multiple sources of reinforcement (Ahearn, Clark, MacDonald, & Chung, 
2007; Rapp & Vollmer, 2005). Automatic reinforcement is defined as the reinforcers that 
are produced automatically by the response (Catania, 2007). According to Catania 
(2007), an automatic reinforcer is sometimes called an intrinsic reinforcer and it is “one 
that has a natural relation to the responses that produce it” (p. 78). He compared intrinsic 
reinforcers with extrinsic (or contrived) reinforcers by using musicians as an example. An 
instance of intrinsic or automatic reinforcers occurs when the musician plays because of 
the music that is produced by playing. On the other hand, when the musician plays for 
money, it is an instance of extrinsic reinforcers (Catania, 2007). However, some may 




automatically reinforcing (i.e., an intrinsic reinforcer) for musicians whether they get paid 
or not.  
Greer et al. (1985) stated that the stereotypy is defined by automatic 
reinforcement or a lack of expanded communities of appropriate social reinforcement as 
conditioned reinforcers. Research reports that stereotypy can occur because the sensory 
consequences are reinforcing (e.g., rocking, spinning, and finger flicking; Iwata, 1999; 
Lovaas, Newsom, & Hickman, 1987; Rincover, 1978). According to Lovaas et al. (1987), 
self-stimulatory behaviors (i.e., stereotypy) share common features among the children 
who emit them. They are: (1) repetitive in nature; (2) resistant to extinction by the 
withdrawal of attention and other socially mediated reinforcers; and (3) unlikely a 
product of common histories of reinforcement. Thus, one explanation of the occurrence 
of non-contextual repetitive speech in children with ASD has been the concept of 
automatic or self-reinforcement.  
Skinner (1957) discussed the possible role that self-reinforcement may play in 
fragmentary echoic behavior. An instance of fragmentary echoic behavior occurs when 
“one speaker adopts the accent or mannerisms of another in the course of a sustained 
conversation” (Skinner, 1957, p. 56). In other words, by adopting some mannerisms or 
expressions used by other speakers, children may simultaneously provide reinforcement 
for themselves. Skinner (1957) further discussed that children may repeat parts of things 
that a speaker or speakers have emitted, when they are alone as a form of self-
reinforcement. Thus, this type of fragmentary echoic behavior may be one possible 




In addition, Hanley, Iwata, and McCord (2003) reviewed 31 cases with a 
functional analysis of stereotypy, and the results of their reviews reported that 61% of 
stereotypy was maintained exclusively by automatic reinforcement (cf. 19% for escape 
from demands; 16% for multiple factors). Thus, some researchers have argued that the 
term “stereotypy” should be redefined and used only for behaviors that are maintained by 
automatic reinforcement (Hagopian & Toole, 2009; Rapp & Vollmer, 2005). However, 
according to Hagopian and Toole (2009), “the term stereotypy continues to be used to 
describe a structural response class (defined by its repetitive form) as opposed to a 
functional response class” (p. 118). 
According to Greer and Ross (2008), the ultimate goal is not only the reduction of 
the stereotypy, but also the acquisition of socially appropriate expanded verbal repertoires 
including enlarged or expanded communities of reinforcers. Greer et al. (1985) suggested 
that the occurrence of stereotypy may be due to inadequate preferred activities as a result 
of a lack of reinforcement conditioning. It is imperative to expand students’ communities 
of reinforcers (i.e., preferences for activities of all types).  
 Faulty intraverbal. Skinner (1957) identified and distinguished between verbal 
operants that are controlled by verbal antecedents with and without point-to-point 
correspondence. An echoic operant is an example of a verbal operant that has a point-to-
point correspondence with its controlling stimulus, and an intraverbal operant (i.e., 
impure tact) is an example of the latter verbal operant. According to Greer and Ross 
(2008), an instance of intraverbal operant (or a sequelic) between individuals occurs 
when a child (i.e., a speaker) says something to a teacher (i.e., a listener), and the child’s 




says, “good morning, Ms. Han!”; a teacher says, “good morning!”). However, if the 
listener’s verbal response is not reinforcing for the speaker, then the verbal exchange 
stops at the sequelic (Greer & Ross, 2008). Thus, instead of talking to others, children 
may engage in a speaker-as-own-listener behavior, which results in automatic 
reinforcement (Lodhi & Greer, 1989). For example, children’s reproduction of vocal 
sounds (e.g., “strawberry”, “car”) may provide automatic reinforcement of vocal forms in 
their environment.  
 Skinner (1957) described how children’s prior experience of learning and being 
able to replicate the previous verbal forms or mannerisms by familiar people (e.g., 
parents, teachers, and friends) may be reinforcing for children. Therefore, children’s 
increased engagement in these types of automatically reinforcing behaviors (e.g., 
echolalia, and palilalia) may result in increased emission of socially inappropriate verbal 
behaviors, which in turn will impede their learning and interacting with other typically 
developing children. 
Experimental Findings on Stereotypy and Verbal Behavior 
 Many research studies have tested various procedures to increase children’s 
appropriate social behaviors and their conversational skills, while decreasing their 
emission of inappropriate behaviors including non-contextual speech. The variable 
procedures include both punishment and reinforcement.  
Punishment Procedures 
 Vollmer (1994) stated that inappropriate behavior, which is maintained by 
automatic reinforcement, is particularly problematic because it can be an obstacle to the 




and teachers have attempted to decrease stereotypic behaviors using numerous treatments 
such as punishment procedures including: (1) physical restraint (Marholin & Townsend, 
1978); (2) response blocking (Hagopian & Toole, 2009; Lerman & Iwata, 1996); (3) 
response cost (Falcomata, Roane, Hovanetz, Kettering, & Keeney, 2004; Rapp, 2004); 
(4) overcorrection (Foxx & Azrin, 1973); and (5) even the use of electric shock (Lovaas, 
Schaeffer, & Simmons, 1965). However, research showed that punishment procedures 
are initially effective in decreasing stereotypy, but they have limited maintenance of 
initial treatment effects (Greer et al., 1985; Nuzzolo-Gomez, Leonard, Ortiz, Rivera, & 
Greer, 2002). In addition, using punishment procedures raise ethical concerns for 
children. Therefore, in this paper, other experimental findings on reinforcement 
procedures for stereotypy are discussed in more detail. 
Reinforcement Procedures 
 Some of the experimental findings using reinforcement procedures on the 
decreased emission of stereotypy and increased emission of appropriate verbal behaviors 
include: (1) video modeling (Charlop & Milstein, 1989; LeBlanc et al., 2003; 
MacDonald, Sacramone, Mansfield, Wiltz, & Ahearn, 2009; Nikopoulos & Keenan, 
2004); (2) social stories (Quirmbach, Lincoln, Feinberg-Gizzo, Ingersoll, & Andrews, 
2009; Sansosti & Powell-Smith, 2008); (3) vocal and total communication training 
(Barrera, Lobato-Barrera, & Sulzer-Azaroff, 1980; Barrera & Sulzer-Azaroff, 1983); (4) 
cues-pause-point language training (Fox, Faw, McMorrow, Kyle, & Bitte, 1988; 
McMorrow, Foxx, Faw, & Bitte, 1987); (5) manipulation of establishing operations 
(Vollmer & Iwata, 1991; Weeks & Gaylord-Ross, 1981); (6) token economy (Ayllon & 




2012); (7) differential reinforcement of other behavior (DRO) procedure (Cowdery, 
Iwata, & Pace, 1990; Poling & Ryan, 1982; Repp, Deitz, & Speir, 1975; Roane, 
Falcomata, & Fisher, 2007; Talyor, Hoch, & Weissman, 2005); (8) response interruption 
and redirection (RIRD; Ahearn et al., 2007; Colon, Ahearn, Clark, & Masalsky, 2012; 
Liu-Gitz & Banda, 2010); (9) expanding communities of reinforcers by conditioning 
reinforcers (Greer, Dorow, & Hanser, 1973; Greer, Dorow, & Randall, 1974; Greer, 
Dorow, Wachhaus, & White, 1973; Geer et al., 1985; Nuzzolo-Gomez et al., 2002; Tsai 
& Greer, 2006); (10) tact correction procedures (Charlop, 1983; Karmali, 2000; Kamali, 
Greer, Nuzzolo-Gomez, Ross, & Rivera-Valdes, 2005); and (11) observational training in 
social listener reinforcement (SLR) games (Reilly-Lawson & Walsh, 2007; Sterkin, 
2012). 
 Video modeling. Video modeling has been used to increase the emission of 
appropriate social behaviors by children with disabilities, and the target behaviors 
included: (1) increased conversational speech (e.g., Charlop & Milstein, 1989; Sherer et 
al., 2001); (2) pretend play (e.g., MacDonald et al., 2009; Taylor, Levin, & Jasper, 1999); 
and (3) increased social initiations and reciprocal play (e.g., Nikopoulos & Keenan, 
2004). During the intervention, target students were required to observe the video of a 
typically developing individual engaging in a target behavior and imitate under similar 
conditions (Charlop & Milstein, 1989; Macdonal et al., 2009; Nikopoulos & Keenan, 
2004). The results of the studies showed that the video modeling (i.e., viewing of the 
video) has functioned to increase appropriate social behaviors for children with autism 




 Vocal and total communication training. Barrera et al. (1980) compared three 
training procedures on teaching language skills to a 4-year-old child with autism and 
speech impairment. The three training procedures included: (1) total communication sign 
training consisting of American Sign Language (ASL) using both vocal and gestural 
cues; (2) sign-alone training consisting of ASL using only the gestural cues; and (3) vocal 
training consisting of only vocal verbal cues. The results showed that the total 
communication sign training using both vocal and gestural cues resulted in the emission 
of more words by participants than the other two procedures (see also Barrera & Sulzer-
Azaroff, 1983).  
 Cues-pause-point language training. To decrease high rates of stereotypy (i.e., 
echolalia) emitted by students with disabilities, cues-pause-point training was used (Fox 
et al., 1988; McMorrow & Foxx, 1986; McMorrow et al., 1987). During the intervention, 
a cue was given to participants to stay silent before, during, and briefly after the 
antecedent was given. Next, a 2-s pause was observed prior to the experimenter pointing 
to the item. The pause was given to encourage the participants to remain quiet, and then 
verbalize the correct response. The results of the study by McMorrow et al. (1987) 
showed that the participants emitted no echolalia following the intervention; however, the 
experimental design failed to isolate variables to identify which portion of the training 
procedures functioned to decrease the echolalia. Similarly, the results of Fox et al.’s 
(1988) study showed that the participants’ emission of echolalia decreased significantly 





Expanding communities of reinforcers via conditioning reinforcers. Keohane 
et al. (2009) explained that the stimuli that reinforce observing behaviors are established 
by a reinforcement conditioning process (Dinsmoor, 1985; Greer, 1980), and the 
processes for conditioning stimuli involve Pavlovian second order conditioning which 
consists of experimentally based conjugate reinforcement procedures or a stimulus-
stimulus (S-S) pairing procedure (Sundberg et al., 1996). According to laboratory studies 
(Greer, 1981; Greer et al., 1974), a S-S pairing procedure was effective in pairing 
previously conditioned reinforcers (e.g., praise or token) with non-preferred stimuli (e.g., 
books, toys, and etc.) until the non-preferred stimuli become preferred. The results 
showed that the students spent more free time with previously non-preferred episodic 
stimuli or activities (e.g., Greer et al., 1974; Greer et al., 1973). In these studies, the 
dependent variables were the acquisition of conditioned reinforcement for previously 
non-preferred music which functioned to replace the automatic reinforcement control of 
the emission of stereotypy in free time. However, in Greer, Dorow, and Wolport’s (1980) 
study, the dependent variable was the rate of children’s learning, and the independent 
variable was the conditioned reinforcement.  
In addition, the effectiveness of the S-S pairing procedure was tested in applied 
research (Greer et al., 1985; Longano & Greer, 2006; Nuzzolo-Gomez et al., 2002; 
Pereira Delgado et al., 2008; Tsai & Greer, 2006), and Greer et al. (1985) showed that 
newly conditioned reinforcers could replace participants’ stereotypy. Both in behavior 
analytic (Greer et al., 1973; Greer & Polirstok, 1982; Tsai & Greer, 2006) and non-
behavior analytic (Neuman, 1999) research, the effects of a S-S pairing procedure on the 




tested, and the results consistently confirmed that conditioned observing responses 
functioned to replace steroetypy.   
 Tact correction procedures. Karmali (2000) and Karmali et al. (2005) tested the 
effects of the tact correction procedure on the increased appropriate verbal operants and 
decreased emission of participants’ palilalia. During the intervention, contingent upon the 
emission of palilalia, an echoic of the auditory vocal verbal stimulus for an activity or 
item that the participant was participating in was given (e.g., “I am coloring”). The results 
of the study showed an increased number of tacts emitted by the participants in both the 
experimental and generalized settings. Thus, the implementation of the tact correction 
protocol was effective in shifting the automatic reinforcement of palilalia to generalized 
reinforcement recruited from social sources for the participants. 
 Therefore, research supports the effectiveness of many tactics and protocols that 
have been applied to help children to acquire and emit more socially appropriate verbal 
behaviors. However, the effectiveness of these procedures often does not transfer in 
different settings or does not show maintenance effects. It is because new stimuli or 
activities are not conditioned as reinforcement. Children begin to emit stereotypy or 
introduce new stereotypy in the presence or absence of others, and they seldom engage in 
socially appropriate verbal exchanges with others. Thus, other research findings 
supporting possible prerequisites for the emergence of audience control are discussed 
next. 
Possible Prerequisite for the Emergence of Audience Control 
 As Skinner (1957) stated verbal behavior is social behavior; therefore, the core of 




social reinforcement that is recruited by engaging in prolonged verbal exchanges with 
others (i.e., conversational units; Reilly-Lawson & Walsh, 2007; Schmelzkopf, 2010; 
Sterkin, 2012). Using behavioral procedures, even if children’s verbal repertories are 
expanded and emission of stereotypy is replaced with socially appropriate behaviors, 
without having social reinforcement, the acquisition of social verbal behavior will be 
impeded. In addition, children need to have conditioned reinforcement by observation in 
order for them to acquire audience control. Therefore, some of the possible prerequisite 
cusps/capabilities for the emergence of audience control are discussed next. 
Conditioned Reinforcement by Observation 
 Children are rarely taught everything they need to know directly in a one-to-one 
fashion (Kazdin, 1979). Therefore, people depend on others and learning from observing 
others’ behavior for a variety of things in their lives (Gautreaux, 2005). In particular, 
students in general education settings have few opportunities to learn new skills from 
direct contingencies (Greer, 1994). Thus, having the ability to learn new operants by 
observation (i.e., observational learning capability; Greer & Speckman, 2009) is critical 
for students’ optimum learning opportunities and also their success in the mainstream 
setting (Greenwood et al., 1994; Greer & Speckman, 2009; Greer et al., 2006).  
 Research shows that following denied access to target stimuli (e.g., tokens, non-
preferred toys, and food) for a brief period of time while observing others receiving these 
stimuli as reinforcement, individuals can acquire conditioned reinforcement for these 
stimuli (Greer, Dorow, McCorkle, Williams, & Asnes, 1991; Greer et al., 2006). In the 
study by Greer et al. (1991), swallowing and food acceptance behavior was induced in 




type of observational learning using neutral stimuli such as plastic discs and strings has 
been demonstrated (e.g., Greer & Singer-Dudek, 2008; Singer-Dudek, Greer, & 
Schmelzkopf, 2008; Oblak, 2010; Zrinzo, 2010). The results of Greer and Singer-
Dudek’s (2008) study demonstrated that both performance and acquisition of new 
operants were controlled by the newly conditioned reinforcers, and they further stated 
that it was not a function of EO (i.e., momentary reinforcement effect) as these effects 
lasted weeks after the experiment. In addition, other studies on conditioned reinforcement 
by observation were conducted for: (1) the emergence of adult praise as conditioned 
reinforcement as a function of observation in preschool and school aged children (Greer, 
Singer-Dudek, Longano, & Zrinzo, 2008); (2) conditioning children’s books as 
reinforcers for preschool children (Singer-Dudek, Oblak, & Greer, 2011); and (3) 
conditioning Math activities as a reinforcer (O’Rouke, 2006). 
 Zrinzo and Greer (2013) examined the establishment and maintenance of socially 
learned conditioned reinforcement in three 4-year-old children with language delays 
while four other 4-year-old children with similar repertoires served as rotated peer 
confederates. Prior to the onset of the study, neutral stimuli (i.e., metal washers) were 
found to be not functioning as reinforcers for maintenance of responding or learning. 
During the intervention, to eliminate the presence of an adult experimenter, washers were 
delivered mechanically (i.e., through an opaque chute into a transparent plastic cup on the 
desk) to a peer confederate in the participant’s view while the participant and the peer 
confederate were seated next to each other during the performance task.  
 The results showed that the washer became conditioned as a reinforcer by 




instruction. Therefore, the findings are similar to prior studies (Greer & Singer-Dudek, 
2008; Greer et al., 2008; Singer-Dudek et al., 2008), and added more supporting evidence 
to the effectiveness of the observational intervention on converting previously neutral 
stimuli to conditioned reinforcers. In addition, the results confirmed that the presence of 
an adult or the experimenter is not a necessary component of the observational 
conditioning intervention.  
 Therefore, in order for individuals to acquire audience control, they need to be 
able to discriminate between socially appropriate and inappropriate verbal behaviors by 
observing the contingencies (i.e., both reinforcing and punishing) provided by others. In 
other words, the importance of conditioned reinforcement by observation is the potential 
for punishment and the punishment effects of the audiences as well as reinforcement that 
are related to the degree of social reinforcement. 
Social Reinforcement as Conditioned Reinforcement  
 Acquisition of social reinforcement such as attention and approvals (i.e., 
generalized reinforcers) is a key component in verbal behavior (Greer & Ross, 2008). If 
the presence of peers or adults is not conditioned as reinforcement, other stimuli (e.g., 
toys, stereotypy) will select out children’s behavior. Eventually, this will result in 
children engaging in more stereotypic behaviors and limit their opportunities for 
appropriate social interaction with others. Therefore, having social reinforcement as 
conditioned reinforcement is necessary.  
 Witmer (1971) tested the effects of verbal approval and disapproval on the 
performance behavior of third and fourth grade students. Ninety students were randomly 




four subtests of the Wechsler Intelligence Scale for Children were used, and the students 
in the approval group received verbal approval after the first response in each subtest and 
between subtests while students in the disapproval group received verbal disapprovals in 
the same sequence: Neither approval nor disapproval was given to the students in the 
control group. The results of the study showed that students in the approval group 
performed significantly higher than the students in both the disapproval and control 
groups. In addition, students in the control group performed better than students in the 
disapproval group. This provides supporting evidence for the effects of reinforcing 
audience on children’s behavior.  
 Tsiouri and Greer (2007) tested the role of different social reinforcement 
contingencies on inducing echoic tacts in two preschool children with severe language 
delays and no vocal verbal repertoires. To measure the effects of the contingent social 
reinforcement condition, a fixed-time delivery of social attention was given during the 
control condition. The results of the study showed that participants emitted more correct 
echoic tacts in the contingent delivery of attention condition than the fixed-time delivery 
condition.   
 Observational training in social listener reinforcement. Reilly-Lawson and 
Walsh (2007) conducted two experiments. Experiment I tested the effects of 
observational training on a social listener reinforcement (SLR) game on participants’ 
conversational units in non-instructional settings. A peer-yoked contingency game board 
was used during the first experiment while participants played different games and 
competed against the experimenter. The major benefit of the peer-yoked contingency has 




presence of adult or adult approval; Gautreaux, 2005; Greer et al., 2006; Reilly-Lawson 
& Walsh, 2007; Rothstein & Gautreaux, 2007). Each phase of observational training 
included the need to listen to the peer’s response in order to receive reinforcement and 
advance in the game. The results of the study showed that as SLR increased with each 
phase, the frequency of conversational units emitted by participants also increased. 
Experiment II tested the effects of multiple exemplar instruction (MEI) on the 
development of empathetic responses, and participants were required to answer questions 
(e.g., “what happened?” and “how do you think he feels?”). The results of the second 
experiment showed that participants emitted both increased attention to peers and 
increased appropriate responses to the feelings of their peers. 
 Conditioned reinforcement for adult attention. Schmelzkopf (2010) examined 
the relation between acquisition of adult approvals as conditioned reinforcers and the 
emission of vocal verbal operants for preschool students with developmental disabilities 
by conducting two experiments. Adult approvals as conditioned reinforcers emerged as a 
function of an intensive tact instruction protocol (Delgado & Oblak, 2007; Pistoljevic, 
2008; Pistoljevic & Greer, 2006; Schauffler & Greer, 2006) in Experiment I, and the 
observational conditioning intervention (Greer & Singer-Dudek, 2008; Greer et al., 2008) 
was used in Experiment II. Results of the study showed a functional relation between 
acquisition of adult approvals as conditioned reinforcement and the emission of increased 
conversational units. In other words, participants emitted increased vocal operants to 
recruit adults’ attention. 
 Eby (2011) tested the effects of social reinforcement versus tokens on the 




versus adult attention were tested on the emission of tacts in three different experimental 
settings using an alternating treatment design. Experiment II tested the effects of the 
tokens versus adult attention on the rate of emitting tacts and the percentage of peer-to-
peer conversational units. The results of the study showed that across both experiments, 
the participants emitted more frequent tacts in the contingent social attention condition 
than the contingent token condition, and the results of Experiment II showed that the 
participants emitted low peer-to-peer conversational units in the presence of the adult 
audience. 
Relevant Auditory Feedback Studies 
Auditory Feedback 
 Feedback is defined as “roughly, a stimulus or stimulus property correlated with 
or produced by the organism’s own behavior” (Catania, 2007, p. 390). An instance of 
feedback occurs when children respond to instruction, and the teacher provides them with 
feedback (i.e., telling children that their response was either correct or incorrect) or 
“knowledge of results” (Catania, 2007, p. 298). Catania (2007) further explained that 
there are mathematical relations between the behavior and the stimulus in which the 
stimulus (i.e., feedback) changes the behavior, and the behavior changes the stimulus, 
and so on. He referred to this mathematical relation as feedback functions (Catania, 
2007). In addition, according to Skinner (1957), “the feed-back from the speaker’s own 
behavior may be physically interrupted” (p. 384). Skinner (1957) used individuals with 
hearing impairments as an example, and he further explained that they tend to talk louder 




distinguish between covert and overt behaviors (i.e., a lack of punishment for 
inappropriate overt behaviors). 
Relevant Music Studies 
 Between the 1970s and 1980s, a number of studies tested the effects of music on 
stereotypy using contingent addition or removal of auditory stimuli (e.g., Burleson et al., 
1989; Deutsch & Parks, 1978; Jorgenson, 1974; McCarty et al., 1978; Saperston, 1973; 
Underhill & Harris, 1974). The results of the studies showed that the contingent addition 
or removal of sounds (e.g., music, white noise) in the participants’ environment was 
effective in decreasing inappropriate verbal behaviors while non-contingent addition or 
removal of sounds had no or little effects on the target behaviors (e.g., Burleson et al., 
1989; Deutsch & Parks, 1978; Jorgenson, 1974; McCarty et al., 1978; Saperston, 1973; 
Underhill & Harris, 1974). 
Sensory Consequence Procedures 
 Beginning in the early 1970s, many research studies were conducted on the 
effects of sensory consequence procedures (e.g., Rincover, Newsom, Lovaas, & Koegel, 
1977) including removal of sensory consequences (e.g., Rincover, 1978; Rincover, Cook, 
Peoples, & Packard, 1979) and addition of sensory consequences (e.g., Aiken & 
Salzberg, 1984) on the decreased emission of both physical/motor (e.g., Rincover, 1978; 
Rincover et al., 1979) and vocal stereotypy (e.g., Aiken & Salzberg, 1984). 
 Removal of sensory consequences. Rincover (1978) tested the effects of the 
sensory extinction procedure (i.e., removal of stimuli) on the physical stereotypy (i.e., 
spinning a plate on a hard surface repeatedly) by a child with disability who emitted high 




tabletop where the participant spun a plate (i.e., removing of the sensory consequences; 
removal of auditory clatter from spinning the plate). Following the sensory consequence 
procedure, the participant’s emission of physical stereotypy decreased; however, removal 
of the auditory consequence (i.e., by carpeting hard surfaces) did not function to prevent 
or replace the participant’s stereotypy.   
 Similarly, Rincover et al. (1979) replicated Rincover’s (1978) procedure across 
four participants who emitted high rates of stereotypy, and found consistent results. 
During the sensory extinction procedures (i.e., removal of the sensory consequences), a 
reversal design was used in which one of three sensory consequences including auditory, 
proprioceptive (i.e., kinesthetic), and visual was removed and reintroduced 
systematically. The results of the study showed that participants’ emission of stereotypy 
decreased. In addition, they also tested whether participants would play with toys 
producing the preferred kind of sensory stimulation, and the results showed that 
participants’ emission of stereotypy decreased while appropriate toy play behaviors 
increased. In other words, the participants’ stereotypy was maintained by sensory 
reinforcement. In addition, the sensory stimulation produced by the toys replaced 
participants’ need to emit stereotypy, resulting in increased emission of the appropriate 
toy play behaviors.  
 Addition of auditory consequences. However, Aiken and Salzberg (1984) found 
the sensory extinction procedure used by Rincover (1978) and Rincover et al. (1979) was 
not functional or applicable in natural settings (e.g., classrooms, homes) as the tactic 
required one to carpet the hard surfaces. Therefore, Aiken and Salzberg tested the effects 




addition of stimuli) to decrease the emission of stereotypy (i.e., both vocal and physical) 
by two 9-year-old participants who emitted high rates of stereotypy and very limited to 
no spontaneous functional speech using one word. The results of the study showed a 
functional relation between the implementation of the sensory extinction procedure and 
the decreased emission of stereotypy by both participants. During the white noise 
condition, both participants emitted significantly low to no vocal stereotypy; however, 
both participants’ frequency levels of vocal stereotypy (i.e., slurring, and snorting) 
returned to the initial rate of vocal stereotypy during the second baseline condition (i.e., 
no white noise condition). In addition, the addition of the white noise intervention had no 
effects on the occurrences of physical stereotypy (i.e., clapping) emitted by Participant B 
(i.e., the frequency levels of stereotypy remained the same across all conditions). In 
conclusion, the addition of auditory stimuli (i.e., non-contingent presentation of the white 
noise) may have functioned to eliminate the auditory sensory feedback, which maintained 
participants’ vocal stereotypy, while it had no effects on the physical stereotypy (i.e., not 
maintained by auditory sensory feedback). 
Recent Experimental Findings on Induction of Audience Control 
Auditory Reinforcement 
 Hugh-Pennie (2006) tested the effects of contingent auditory consequences on 
non-contextual repetitive speech (i.e., palilalia, and echolalia) by preschool children with 
high rates of palilalia in two experiments. 
 Tact correction procedure. In Experiment I, Hugh-Pennie systematically 
replicated a tact correction procedure (Karmali, 2000; Karmali et al., 2005) using a 




and/or palilalia. All participants had similar levels of verbal repertoires and were able to 
follow two-step directions, respond to specific questions about personal information (e.g., 
name, telephone number, and etc.), and request and label things in their environment (i.e., 
mands and tacts). Baseline and all pre- and post-intervention probe data were collected 
during 10-min observation sessions on the emission of non-contextual repetitive speech 
utterances across three settings: (1) individual instructional setting; (2) play setting; and 
(3) group setting. The observation was conducted for a maximum of two sessions a day. 
During the tact correction procedure, participants were given an echoic of the vocal 
verbal stimulus for an activity (or item) that they were engaged in. When the participants 
emitted palilalia, they were given an echoic of a vocal verbal stimulus for an activity or 
item they were playing with (e.g., “I am coloring” or “I’m reading a book”). The 
participant either emitted the echoic (i.e., was reinforced with generalized reinforcement) 
or did not, in which the behavior of the participant was ignored; therefore, the participant 
was not required to repeat the tact.  
 Following the implementation of the first treatment phase, data were collected in 
the settings where the tact correction procedure was not directly implemented to 
determine possible generalization effects. The results of Experiment I showed that all 
participants’ emission of the frequency levels of palilalia decreased in conditions with 
contingent tact corrections, and also showed an overall increase in frequency and range of 
mands. In addition, the generalization effects were shown in the settings without direct 
interventions. However, even though the effects of the tact correction procedure were 
significant and consistent with previous findings (Karmali, 2000; Karmali et al., 2005), 




hypothesized that participants’ resistance to extinction may be due to other controlling 
variables for stereotypy than receiving generalized reinforcement. She further discussed 
that the controlling variables that sustain stereotypy may be related to the sensory 
component (Lovaas et al., 1987) and the auditory components (Wetherby, Koegel, & 
Mendel, 1981). Thus, Hugh-Pennie conducted Experiment II to further investigate 
possible controlling variables for stereotypy in relation to the effects of varying auditory 
stimulation.  
 Auditory feedback procedure. In Experiment II, Hugh-Pennie (2006) tested the 
effects of contingent auditory consequences on non-contextual repetitive speech by three 
participants diagnosed with developmental delays. The participants had similar levels of 
verbal repertoires and were able to follow two-step directions, respond to specific 
questions about personal information, and emit mands and tacts; however, none of the 
participants answered questions regarding past events, and also did not ask questions (i.e., 
no initiation of conversational units). Using a multiple treatment (i.e., three experiential 
conditions) reversal design counterbalanced across participants, two conditions were 
tested: (1) contingent addition of either a recording of the participant’s palilalia (i.e., a 
recording of one’s own voice) or music; and (2) contingent removal of either a recording 
of the participant’s palilalia or music. During both 10-min pre- and post-intervention 
probe sessions and experimental sessions, data were collected in non-instructional 
settings on the emission of stereotypy (i.e., palilalia) using 5-s partial interval recordings 
and verbal operants (i.e., mands and tacts). 
 Prior to the onset of the auditory feedback intervention, two auditory stimuli were 




conditions, the participant’s most frequently emitted vocal stereotypy was recorded onto 
the experimenter’s personal laptop. For the contingent addition or removal of music 
conditions, a compilation of a variety of children’s songs (i.e., function as reinforcers for 
participants) was digitally recorded using a laptop. During the auditory feedback 
intervention sessions, pre-recorded auditory stimuli were played back contingent upon 
the emission of stereotypy. During the addition of auditory stimuli condition (i.e., either 
the participant’s own voice or music), the recorded tape was played for a 3-s interval 
when the participant emitted palilalia. During the removal of auditory stimuli condition 
(i.e., either the participant’s own voice or music), the recorded tape was played when the 
participant entered the play area and turned it off for a 3-s interval when he emitted 
palilalia.  
 Then, Hugh-Pennie compared the frequency levels of palilalia across two 
conditions (i.e., either addition or removal of auditory stimuli) during the 10-min 
observations. According to Greer and Ross (2008), if there were little or no difference 
between the baseline and the two conditions, then the reinforcement function is likely to 
be kinesthetic (i.e., not auditory stimulation from the participant’s voice). However, if 
turning the recorded device on or off using either one’s own voice or music decreased or 
eliminated the instances of palilalia, the function of the reinforcement is likely to be 
auditory in nature. The results of Experiment II showed that across both conditions, all 
participants’ emission of palilalia decreased whether the auditory stimulus was added or 
removed and regardless of the type of auditory stimuli (i.e., voice or music). Thus, the 
reinforcement function of emitting palilalia for participants in this study was auditory, 




to decrease participants’ emission of palilalia. In other words, any auditory change (i.e., 
addition of voice, removal of voice, addition of music, or removal of music) functioned 
to stop stereotypy. 
 The results of Hugh-Pennie’s Experiment II provided evidence for Skinner’s 
(1957) analysis on punishing effects of an audience or a verbal community resulting in 
shifting once overt behaviors (i.e., stereotypy) to covert behaviors. In addition, in order to 
be a speaker-as-own-listener, individuals need to be an active listener of their own vocal 
production (Skinner, 1957); however, Hugh-Pennie discussed that her participants’ 
emission of stereotypy was not a speaker-as-own-listener behavior (i.e., not self-talk as in 
a symbolic play). Anecdotally, she further reported that as a function of auditory 
feedback consequence, participants emitted increased mands (e.g., “turn it off”, “stop”) 
upon hearing the reproduction of their own stereotypy. This indicates a listener repertoire, 
and when individuals act as a listener, they become aware of the presence of the verbal 
audience (Skinner, 1957). Thus, the auditory feedback in this study functioned to teach 
participants an initial level of discriminating between the presence and absence of an 
audience. Becoming aware of one’s own behavior both as a listener and speaker is a 
critical first step to acquiring audience control, and it is evident that Hugh-Pennie’s 
auditory feedback procedure was effective in inducing children’s self-awareness of their 
own socially inappropriate behavior.  
Social Reinforcement 
 Sterkin (2012) conducted two experiments on audience control. In Experiment I, 




Experiment II tested the effects of the SLR protocol on the emergence of audience 
control of stereotypy and social operants for students with disabilities were tested.  
 Self-contained versus mainstream Audience. In Experiment I, Sterkin 
examined the presence of audience control in four 10-year-old children with autism in a 
self-contained special education setting versus a general education setting. Prior to the 
onset of the study, all participants had social listener reinforcement as conditioned 
reinforcement in their repertoire as it was induced using the SLR game (Reilly-Lawson & 
Walsh, 2007). In addition, all participants had expanded communities of reinforcers (e.g., 
computers, books, and toys), and emitted high rates of conversational units and “wh” 
question with their peers in a self-contained classroom; however, they all emitted high 
rates of stereotypy. 
 Using a within-subjects alternating treatments design, Sterkin tested if there was 
any relation between the different audiences and the frequency of stereotypy across 
settings. During the pre- and post-intervention probes, data were collected on instances of 
stereotypy for 60 continuous 5-s intervals using a partial interval recording across self-
contained and general education settings in four different periods: (1) 1:1 instruction; (2) 
group instruction; (3) free time; and (4) lunch time. Therefore, the independent variables 
in this experiment were the different audience contingencies that were associated with 
different periods in different school settings. Results of the study showed that children 
emitted high rates of stereotypy in the self-contained settings across all periods, but they 
emitted low to no instances of stereotypy when they were placed in general education 
settings. This means that these children had some levels of audience control as they 




Sterkin discussed this finding as a major implication for the readiness of the participants 
for inclusion in the general education setting. She further discussed one of her limitations 
of the study as the lack of data testing whether there was an increase in participants’ 
emission of appropriate behaviors (e.g., conversational units).  
 Anecdotally, Sterkin noted that it was often observed that the participants emitted 
high rates of stereotypy when they were placed in a classroom with other students who 
also emitted high rates of stereotypy. Therefore, this finding adds to Skinner’s (1957) 
theory of audience control and provides evidence on how individuals behave differently 
based on the audience present, and how the verbal community selects out individuals’ 
behavior. Sterkin further discussed her anecdotal observation of the participants’ 
behavior (i.e., emitting no stereotypy but engaging in appropriate behaviors; e.g., raising 
hands, and following directions) in the presence of typically developing peers in a general 
education setting. She hypothesized that the suppressed emission of stereotypy may be 
due to new access experiencing new contingencies from the audiences (i.e., social 
reinforcement). She also hypothesized that it may be due to the history of the negative 
punishment contingencies (i.e., withdrawal of attention). For example, when participants 
emitted stereotypy, the typically developing peers may have looked away or ignored 
them. Thus, in order to recruit the social reinforcement, participants may have suppressed 
stereotypy. Therefore, both of Sterkin’s analyses explain the suppression of stereotypy as 
the function of the social reinforcement that children’s behavior was under the audience 
control.  
 Social listener reinforcement protocol. As an extended test of audience control, 




2007) on the induction of audience control of social vocal operants by children with 
developmental delays in an integrated setting at nursery school. During the 5-min pre- 
and post-intervention probes, data were collected on the frequency of social vocal 
operants (i.e., mands, sharing, and conversational units) across settings (i.e., free-play, 
meal time, and group instruction) and participants to test for the audience control of 
social interaction.  
 Using a non-concurrent multiple probe design with a delay for the onset of 
treatment between the pairs of participants, the SLR protocol was implemented. The SLR 
protocol consisted of 5 phases: (1) “I Spy”; (2) “Twenty Questions”; (3) peer tutoring; (4) 
group instruction; and (5) empathy. During the intervention, a peer-yoked contingency 
game board was used in which participants competed against the experimenter and had to 
work as a team in order to move up on the game board that had two vertical paths (i.e., 
one for the students, and one for the experimenter). The intervention using a SLR 
protocol was conducted only in the self-contained special education classroom. 
 Following the social listener reinforcement protocol, all participants increased 
social vocal interaction skills and sharing skills with their self-contained classroom peers 
and became more integrated in the classroom environment. Sterkin noted anecdotally that 
prior to the onset of the experiment, participants in Experiment II did not share toys with 
peers, and did not initiate conversation with peers, and also peers did not initiate 
conversation. However, as a function of the SLR protocol, participants showed an 
increase in emission of sharing behaviors and also conversational units with peers. 




audience in verbal behavior and how they function to produce low levels of verbal 
behavior.  
Rationale and Purpose of the Study 
 The review of the literature discussed above reveals one of the controlling 
variables that maintain the emission of stereotypy to be a lack of audience control in 
individuals with disabilities (Hugh-Pennie, 2006; Sterkin, 2012). In order for individuals 
to acquire audience control, becoming aware of their own stereotypic behaviors (as a 
listener) is a critical first step (Hugh-Pennie, 2006). Many research findings support that 
individuals need to have a large community of reinforcers to suppress or replace the 
emission of stereotypy (Greer et al., 1985; Greer & Polirstok, 1982; Longano & Greer, 
2006; Nuzzolo-Gomez et al., 2002; Tsai & Greer, 2006). In addition, the research 
findings from Sterkin’s (2012) studies reveal another controlling variable that maintains 
the emission of stereotypy to be a lack of social reinforcement as conditioned 
reinforcement (also see Eby, 2011; Gold, 2013; Schmelzkopf, 2010; Sterkin, 2012; 
Tsiouri & Greer, 2007). 
 In the subsequent chapter, two experiments are reported, which revolved around 
the effects of the contingent auditory feedback on the elimination of stereotypy and the 
emission of socially appropriate verbal exchanges for students with ASD. All participants 
had expanded communities of reinforcers, social reinforcement as conditioned 
reinforcement, and audience control (as tested during the pre-experimental probes); 
however, they emitted high rates of stereotypy. In addition, all participants had a large 
tact repertoire and the necessary verbal developmental cusps and capabilities (e.g., 




or initiated conversational units with their peers. Therefore, the purpose of the current 
study was to test the effects of the elimination of stereotypy on the emission of socially 
appropriate verbal interactions for students with autism who had audience control. 
Research Questions for Experiment I 
 In the first experiment that follows, with some revisions and modifications, I 
systematically replicated the procedures used in Experiment II of Hugh-Pennie’s (2006) 
dissertation study, and tested the effects of auditory feedback on the elimination of 
stereotypy and the emission of verbal operants (i.e., conversational units) across two 
elementary school children with ASD. As discussed above, my participants had very 
different verbal repertories from the participants of Hugh-Pennie’s Experiment II. 
 Therefore, the current Experiment I sought to answer the following research 
questions: (1) As a function of auditory feedback (i.e., both positive and negative 
punishment effects), would the participants’ emission of stereotypy be suppressed or 
eliminated, and also replaced and maintained by socially appropriate verbal behaviors 
(i.e., emission of conversational units)?; and (2) If so, then would the stimulus control of 
a verbal audience in one setting (with a direct intervention) transfer to another setting 
without direct auditory feedback interventions? Thus, Experiment I sought to test the 
generalization and maintenance effects of the auditory feedback on stereotypy and 













 In Experiment I, I tested the effects of contingent auditory feedback on stereotypy 
and appropriate verbal operants (i.e., mands, tacts, intraverbals, and conversational units) 
emitted by two elementary school students with ASD. I systematically replicated Hugh-
Pennie’s (2006) procedures in her Experiment II, which tested the effects of the auditory 
consequences on non-contextual repetitive speech and verbal operants (i.e., mands and 
tacts) across four preschoolers with disabilities. 
 Pilot study findings. Previously, I had replicated the procedures in Hugh-
Pennie’s (2006) study with few modifications and revisions for two non-verbal 
preschoolers with disabilities who emitted high rates of stereotypy. The results of my 
previous pilot study were consistent with Hugh-Pennie’s findings: Both conditions (either 
addition or removal of one’s own voices) were effective in decreasing the emission of 
stereotypy for all participants. Some of the procedural changes I made in the pilot study 
were as follow.  
 First, during the pre- and post-experimental condition probes, I added 1:1 
instructional period probes at a worktable in addition to the leisure area probes (i.e., non-
instructional setting). I wanted to test if the effects of the auditory feedback procedure 





 Second, I did not measure participants’ emission of verbal operants (i.e., mands 
and tacts) during the pre- and post-experimental condition probes as my participants were 
non-verbal and had severe deficits and delays in the verbal behavior development.  
 Third, during the auditory feedback intervention sessions across both 
experimental conditions (i.e., addition of voices; and removal of voices), I modified the 
auditory feedback procedures to strengthen the effects of the contingent feedback: While 
Hugh-Pennie (2006) provided the auditory consequences for only 3-s intervals by either 
playing or pausing the recorded auditory stimuli contingent upon the emission of 
stereotypy, I provided a continuous auditory feedback contingent upon the occurrences or 
non-occurrences of stereotypy. For example, during the contingent addition of one’s own 
voices phase, if the participant emitted stereotypy for a 17-s duration continuously, then 
the recorded auditory stimuli were played for 17 s, and paused when the participant’s 
emission of stereotypy ceased.  
 Fourth, I eliminated the music phases (used in Hugh-Pennie’s Experiment II) as 
the data collected across two experimental conditions were consistent with Hugh-
Pennie’s findings: I did not see the necessity to further investigate the effectiveness of the 
auditory feedback using other auditory stimuli on stereotypy. 
 Procedural changes made for the current Experiment I. With the consistent 
findings on the effects of the contingent auditory feedback on stereotypy in the pilot 
study with preschoolers with severe disabilities, in Experiment I, I further tested the 
effects of contingent auditory feedback for two elementary school students with ASD 
who emitted high rates of stereotypy and did not initiate appropriate verbal exchanges 




that the 10-min observation and the intervention were lengthy; therefore, during the 
current Experiment I for Participants C and D, a 5-min observation and the intervention 
were used instead of a 10-min duration in order to ensure the efficient management of the 
classroom. In addition, data were collected on participants’ emission of verbal operants 
during the pre- and post-experimental condition probes. I only collected data on 
participants’ initiated verbal operants (i.e., responses not prompted by others) to peers, as 
they are the true measure of the social behavior. 
 In addition, to test for the maintenance effects of the contingent auditory feedback 
on stereotypy and verbal operants, 3-month follow-up probes were conducted for both 
participants. Other changes that I made during the pilot study, in the implementation of 
the auditory feedback procedures, were also applied in the current Experiment I.  
Participants 
 I selected two 10-year old male elementary school students with ASD from a 
combined third to fifth grade self-contained special education classroom in a public 
elementary school outside of a large metropolitan area. All instruction encompassed the 
components of the Comprehensive Application of Behavior Analysis to Schooling 
(CABAS®) model of instruction and curricula, which included the prerequisites to, and 
components of, the New York State Educational Standards for Third to Fifth Grade 
(Greer, 1994, 1997). I chose the participants for this particular experiment due to their 
emission of very high frequency levels of stereotypy (i.e., including both vocal and 
physical) and low to no initiation of socially appropriate verbal exchanges with others.   
 Instructional history. Both Participants C and D had attended self-contained 




they were in preschool. Therefore, prior to the onset of the experiment, both participants 
had a history of instruction that consisted of instructional trials that met the criterion of 
the learn unit (Albers & Greer, 1991; Greer, 1994; Greer, 2002; Greer & McDonough, 
1999; Ingham & Greer, 1992). Learn units were used in teaching the curricular 
objectives, as well as pair and test trials and probe trials (Longano & Greer, 2006; 
Nuzzolo-Gomez et al., 2002; Pereira-Delgado et al., 2008; Tsai & Greer, 2006).  
 Daily instructional schedule. Both Participants C and D received individualized 
one-to-one or small group instruction (i.e., consisting of three to four students) in all 
subject areas throughout the school day and attended some instruction outside of the 
classroom two to three times a week (i.e., speech therapy, and occupational therapy). 
 Stereotypic behaviors. As reported in the participants’ Individualized Education 
Plan (IEP), both Participants C and D had a history of not being aware of their stereotypic 
behaviors in the presence of others across both the instructional and non-instructional 
(e.g., recess, and lunch periods) settings, and they emitted very high rates of stereotypy 
throughout the school day. Their stereotypic behaviors impeded not only their learning, 
but also disturbed the entire class (i.e., impeding other students’ learning and disturbing 
the teacher’s lesson). In particular, participants’ emission of stereotypic behaviors was 
very socially unapproachable and severe in the intensity, frequency, duration, and form. 
For example, Participant C often rocked his upper body back and forth with extended 
arms while staring at his hands and emitting repetitive non-contextual speech under his 
breath. Similarly, Participant D screamed and shook his body while standing and 
covering his ears with both hands, and then titled his head and rested it on his shoulder 




“Here is the map! I’m the map! Stay with me! Stay, stay, stay with me!”). Sometimes, 
participants’ repetitive body movements were so severe in the intensity and frequency 
that teachers or peers nearby had to move away in order to avoid having a physical 
contact. In addition, other typically developing peers or general education teachers often 
stared at Participants C and D with rather a confused look, and they approached the 
experimenters to ask if the participants were okay rather than asking questions directly to 
the participants.  
 Therefore, to decrease both participants’ emission of stereotypy as a function of 
increasing their self-awareness of stereotypic behaviors, many tactics and interventions 
were implemented during instruction. Some of the procedures included expanding 
communities of reinforcers by conditioning reinforcers (Geer et al., 1985; Tsai & Greer, 
2006), implementing a token economy (Ayllon & Azrin, 1968; Foxx, 1998; Kazdin & 
Bootzin, 1972; Shillingsburg et al., 2012) with DRO procedure (Cowdery et al., 1990; 
Poling & Ryan, 1982; Repp et al., 1975), and using video modeling (Charlop & Milstein, 
1989). However, none of these procedures showed the maintenance effects on 
participants’ stereotypic behaviors: They continued to emit high rates of stereotypy, and 
did not initiate socially appropriate verbal exchanges with others. In addition, even when 
familiar adults or peers approached the participants and asked questions or made 
comments, both participants either ignored or did not respond to them.  
 Additionally, tact correction procedures (Karmali, 2000; Kamali et al., 2005) and 
the SLR procedures (Reilly-Lawson & Walsh, 2007; Sterkin, 2012) were implemented; 
however, these procedures were not successful: Both Participants C and D screamed or 




procedure, and the implementation of a peer-yoked contingency game board was 
necessary for the SLR protocol to work; however, it was not possible due to the 
participants’ emission of stereotypy. 
 Verbal repertoire. At the onset of the experiment, both Participants C and D 
functioned at the listener, speaker, reader, and emergent writer levels of verbal behavior 
(Greer & Keohane, 2005; Greer & Ross, 2008). They could maintain eye contact for up 
to 5 s and engage in conversation with familiar adults and peers when verbally prompted; 
however, they required many verbal prompts for appropriate verbal behavior (i.e., 
contextual conversational units; e.g., “ask your friend what he ate for lunch.”). 
 Participant C asked many repeated questions throughout the school day, and often 
cried or screamed when the answer was not what he expected to hear (e.g., “Ms. Han, is it 
time for recess?”). Also, he emitted high levels of palilalia (i.e., non-contextual repetitive 
speech) under his breath. Participant C’s community of reinforcers consisted of reading 
books, watching a movie, using the computer, dancing, and listening to music.  
 Participant D engaged in more fantasy talk or self-talk behaviors (i.e., talking to 
paper puppets or his fingers) than appropriate verbal behaviors with his peers or familiar 
adults. He often ignored or cried while screaming if others interrupted his self-talk. 
Participant D had a large community of reinforcers such as reading books, watching a 
movie, playing games on the computer, dancing, listening to music, singing, coloring, 
drawing, and playing with paper puppets. Table 1 includes additional characteristics of 
both Participants C and D, and the standardized tests reported in Table 1 were conducted 
by professionals within an agency in the participants’ school district (i.e., not done at the 









Age 10 10 
Grade  5 5 
Gender Male Male 
Diagnosis ASD ASD 





 Verbal Repertoire 
Emitted Mands Using a minimum of 4 words 
(e.g., “No, I don’t want it!”) 
Using a minimum of 5 words 
(e.g., “Ms. Han, can I have more 
papers?”) 
 
Initiated Conversations Yes, but asked repeated 
questions 
Yes, but only if he needed  
something 
 
Engaged in Conversations Required verbal prompts Required verbal prompts 
 Standardized Test Scores 
Comprehensive 
Assessment of Spoken 
Language 7-21 
 
Pragmatic Judgement: SS=45, 
0.1%ile; Sentence Completion: 
SS=40, 0.1%ile; Syntax 







Expressive: SS=69, 2%ile; 




Kaufman Test of 
Educational Achievement 
Math: AE=5.6, GLE=K.3; 
Reading: AE=6.6, GLE=1.5; 
Spelling: AE=6.3, GLE=1.0 
Math: AE=5.6, GLE=K.3; 
Reading: AE=6.6, GLE=1.5; 
Spelling: AE=6.6, GLE=1.5 
 
Stanford-Binet Intelligence 
Scale-5th ed.  






Note. ASD = autism spectrum disorder; VB = verbal behavior; SS = standard score; AE = age equivalent; 





 Additionally, both participants’ verbal repertoires were assessed using the 
CABAS® Verbal Behavior Development Assessment (VBDA; Greer, 2004), a 
curriculum-based assessment that includes assessments of children’s verbal 
developmental cusps and capabilities as identified in Greer and Ross (2008) and Greer 
and Speckman (2009). Using the VBDA, children’s verbal repertoires that are necessary 
for academic and language advancement are identified, and the empirically tested 
protocols are implemented to induce these verbal developmental cusps or capabilities if 
children are missing them (Greer & Keohane, 2005; Greer & Longano, 2010; Greer & 
Ross, 2008; Greer & Speckman, 2009; Keohane et al., 2009). 
 Participants C and D had similar levels of verbal behaviors and repertoires, and 
they both had the generalized imitation (Du, 2011; Moreno, 2012), the observational 
learning (Greer et al., 2006; Stolfi, 2005), and Naming (Gilic, 2005; Greer et al., 2005) 
capabilities in their repertoire at the onset of the study. These capabilities are higher-order 
operants, which are necessary prerequisites for children to be successful in school. 
However, even though both participants had the necessary verbal developmental cusps 
and capabilities, their emission of high levels of stereotypy impeded their full 
participation in the group activities and academic lessons, and they required adults’ 
repeated verbal redirections, prompts, and accommodations (i.e., affecting participants to 
acquire independency; Mastropieri, 2007). Table 2 includes both participants’ 








Participants’ Developmental Verbal Cusps and Capabilities Present Prior to the Onset 
of the Experiment I 
 
Verbal Cusps/Capabilities Participant 
C D 
Teacher Presence Results in Instructional Control over Child 
Conditioned Reinforcement for Voices and Faces 
Conditioned Reinforcement for 3D and 2D Stimuli on Desktop 
Capacity for Sameness across Senses 
Match 2D and 3D Objects 
Generalized Imitation 
Listener Literacy 
Independent Mands: Presence and Absence of Stimuli 
Transformation of Establishing Operation across Mands and Tacts 
Full Naming 
Say-Do in Speaker-as-Own Listener Function 
Self-Talk 
Book Stimuli as Conditioned Reinforcement for Observing 
Textually Respond to 80 Words per Minute 
Dictation (Hear-write) and Print Transcription (See-write) 
Joint Stimulus Control across Saying and Writing 
Observational Learning 
Social Reinforcement as Conditioned Reinforcement 







































Note. D = dimensional; Y = yes, N = no, Induced = this refers to the capabilities that were previously 
missing in the participants’ repertoire, but were induced prior to the onset of the study; Cusps that are also 
capabilities are in boldface. 
  
Setting 
Both Participants C and D attended a combined third to fifth grade self-contained 
special education classroom operating on the CABAS® model which applied principles 
of behavior analysis to all aspects of schooling (Greer, 1991). Experiment I took place in 




recess periods (see Appendix B). The classroom was set up with two horseshoe-shaped 
tables and three large worktables for independent or small group instruction and a 
SMART Board™ in front of the classroom. It also contained a computer area at the back 
of the classroom and a large carpeted leisure area on the other side of the classroom with 
a long rectangular table, a round table, bookshelves, various educational games, blocks, 
puzzles, and children’s books for silent reading or free play. Table 3 summarizes a full 
description of the experimental settings during both auditory feedback intervention and 
the pre- and post-experimental condition probe sessions in Experiment I. 
Table 3 
Description of Instructional and Recess Settings during Both Auditory Feedback 
Intervention and the Pre- and Post-Experimental Condition Probes in Experiment I 
 
 Experimental Setting 
Instruction Recess 
Location At one of the large worktable in the 
CABAS® SE classroom  
 
At a leisure table in the CABAS® 
SE classroom 
Audience A head teacher or 1 TA: Other 
students were sitting at a different 
table with a head teacher or another 
TA 
 
A minimum of 3 SE peers, a head 
teacher, and 1 or 2 TA 
Activity Receiving regular 1:1 instruction 
with a point system (e.g., earning 
50 points for completing a math 
worksheet and trading in earned 
points for the backup reinforcers 
such as computer, books, toys, and 
etc.) 
 
Engaging in a leisure activity of 
own choice (e.g., reading books, 
drawing/coloring, playing with 
toys, puzzles, board games, and 
etc.) 
 
Duration 5-min observation 5-min observation 
Note. CABAS® = Comprehensive Application of Behavior Analysis to Schooling; SE = special education; 









 Materials used during Experiment I included a black-ink pen, clipboard, pre-
constructed data forms, graphs, School Smart™ Digital Timers (dimensions by length, 
width, and height; 6.99 cm x 6.99 cm x 1.27 cm), Sony® Voice Recorder (dimensions by 
width, height, and depth; 3.81 cm x 11.43 cm x 2.03 cm), and Creative® Wireless 
Bluetooth Speakers (10.92 cm x 18.03 cm x 7.11 cm). 
 Auditory feedback device. The experimenter recorded each participant’s 
emission of non-contextual speech (i.e., self-talk, fantasy talk, repetitive sounds, words, 
and phrases) in the leisure area during several 5-min observations without the presence of 
other students or staff entering or leaving the classroom to minimize extra noise level. A 
Sony® digital voice recorder was used while utilizing the noise cut function to reduce 
ambient noise during recording for clearer speech playback. The recorded audio files 
were then transferred to the experimenter’s personal Mac® laptop computer using a USB 
(universal serial bus) cable.  
 Next, the most frequently emitted vocal stereotypy (i.e., non-contextual repetitive 
speech utterances; see Table 5 for the description of the participants’ stereotypy) were 
then played back and recorded using the Sony® digital voice recorder. This process was 
repeated until the experimenter prepared five different exemplars of 5-min continuous 
recordings of each participant’s own voice (i.e., stereotypy) for the intervention sessions 
for Participants C and D. During the auditory feedback intervention sessions, the 







 Experiment I used a delayed non-concurrent multiple probe design (Johnston & 
Pennypacker, 1993) with multiple treatment reversals (Baer, Wolf, & Risley, 1968; 
Cooper, Heron, & Heward, 1987), counterbalanced across participants to test the effects 
of contingent auditory feedback on stereotypy. The pre-experimental probes and the onset 
of the experimental conditions were staggered (i.e., started at different times) across each 
participant (i.e., non-concurrent multiple probes). Different independent variables (i.e., 
contingent addition and removal of own voice consequences) were applied in different 
phases of the experiment (i.e., a multiple treatment reversal design). In addition, the 
design was counterbalanced so that each participant was in a different experimental 
condition at the same time (i.e., either contingent addition or removal of the participant’s 
voice).  
 Post-experimental probes were conducted following each experimental condition 
for each participant. In addition, 3-month follow-up probes for Participants C and D were 
conducted to test for the maintenance effects of auditory consequences on stereotypy and 
socially appropriate verbal exchanges. Figure 1 shows a sequence of components of the 














Figure 1. Figure 1 shows a sequence of components of the experimental design across 
participants over time with the succession of each component from top to bottom in 
Experiment I. 























































































 In Experiment I, two dependent variables were measured across three school days 
in both instructional and recess periods during the pre- and post-experimental condition 
probes in a self-contained special education classroom, using the pre-made data forms 
(see Appendix C). The first dependent variable was the emission of stereotypy (i.e., both 
vocal and physical; see Table 4), and the second dependent variable was the emission of 
socially appropriate verbal behavior (i.e., verbal operants including mands, tacts, 
intraverbals, and conversational units).  
 Dependent variable I and data collection. For Dependent Variable I (emission 
of stereotypy), data were collected using 5-s partial interval recording during 5-min pre- 
and post-experimental condition probes (i.e., a total of 60 intervals). If the participant 
emitted any target behavior (stereotypy; see Table 4) at any time during the 5-s interval, 
researchers recorded a “minus” (-) with a black pen on relevant data forms. A “minus” 
was used for the presence of the stereotypy since the purpose of the intervention was to 
reduce or eliminate the emission of stereotypy. If the participant did not emit any target 
behavior at any time during the 5-s interval, data were recorded using a “plus” (+). This 
means that neither the frequency (i.e., how many times the behavior was emitted) nor the 
duration (i.e., how long the behavior was present) during the 5-s interval was important in 
our measure. Thus, emission of any target behavior at some point during the 5-s interval 
resulted in a minus, and the total number of minuses was then added and graphed using 
both line and bar graphs (see Figures 2 and 3). Two digital timers were used to ensure the 
5-s interval and also the duration of the intervention. Table 4 includes a detailed 





Description of Participants’ Stereotypic Behaviors in Experiment I 
Participant Stereotypy 
Vocal Physical 
C Self-talk (e.g., “yes, well, let’s go. You 
said it was. Exactly! We have to go! 
Ah, We had, we have to go. Get 
closer!”); and repetitive non-contextual 
speech under his breath (e.g., saying 
dialogues he had heard from cartoons 
he watched before; “Dora, how are we 
gonna find the Christmas tree? Ah, I 
want a cake! Oh, what’s that? Come on. 
Let’s go!”) 
 
Rocking his upper body back and 
forth; covering both ears with 
hands while swinging his body 
back and forth; and turning 
repetitively while standing 
D Self-talk fantasy (i.e., talking to paper 
puppets or his fingers; e.g., “hmm, it’s 
a … stay with me! Hi, kids, oh! Thank 
you, never! Ah, no no. That’s big. Big, 
real big!); and repetitive non-contextual 
speech (e.g., saying dialogues he had 
heard from cartoons he watched before; 
“Here is the map! I’m the map. Stay 
with me. Stay with me! Boom-boom. 
You’ll never find it now! Big rock, so 
remember you got a big rock. He lives 
on blueberry lady’s grandmother. 
Blueberry. Blueberry. Wah, he lives. 
Thank you, but watch out blueberry 
hills. Mountain, lake, mermaid!”) 
 
Rocking his upper body back and 
forth; covering both ears with 
hands while screaming; shaking 
his body while standing; tilting 
his head and resting it on his 
shoulder while emitting vocal 
stereotypy 
 
 Dependent variable II and data collection. For Dependent Variable II (i.e., 
emission of verbal operants), data were collected on how many times participants 
initiated and engaged in socially appropriate verbal behaviors with adults or peers (e.g., 
asking questions, making comments, and having an appropriate conversation) without 
adults’ prompts across three school days during 5-min pre- and post experimental 





Examples of Verbal Operants (i.e., mands, tacts, intraverbals, and conversational units) 
 
Verbal Operant Example 
Mand “No, don’t do that! It’s mine.” 
“Stop it! Stop singing!” 
“I need more papers, please.” 
“Look!” 
Tact “It’s not yours.  
Your bag is the red one.”  
“It’s sunny.” 
“Today is Friday, February 22, 
2013.” 
“Penguin!” 
Intraverbal “What do you want to bake?” 
(“I want to bake a cake.”) 
Conversational Unit “What do you want to bake?” 
(“I want to bake a cake. A chocolate cake! How about you?”) 
“I want to bake a cheesecake!” 
(“I love cheesecake! A strawberry cheesecake!”) 
“Really? Okay, then I will bake a strawberry cheesecake!” 
 
Independent Variables  
 The independent variables in Experiment I were the different contingent auditory 
feedback consequences using the recordings of one’s own vocal stereotypy: (1) 
contingent addition of voice; and (2) contingent removal of voice. Each participant 
received five intervention sessions during each experimental condition. Depending on the 
experimental condition (i.e., either contingent addition or removal of voice), the auditory 
feedback was provided. The intervention was implemented only during recess periods in 
order to minimize extraneous distractions during instructional sessions. Each intervention 
lasted for a 5-min duration (i.e., 60 5-s intervals). 
 Participant C required one reversal of multiple treatments to obtain the steady 




removal of voice; a total of 10 intervention sessions). On the other hand, for Participant 
D, the steady state during the post-experimental probes was obtained after two reversals 
of the multiple treatments (i.e., contingent removal, addition, removal, and addition of 
voice; a total of 20 intervention sessions). 
 Addition of one’s own voice condition. During the contingent addition of one’s 
own voice condition, the recorded voice was played upon the participant’s emission of 
stereotypy and paused when the emission of stereotypy stopped. Following five sessions 
of the contingent addition of auditory feedback intervention, post-intervention probes 
were conducted in instructional and recess periods for three school days. 
 Removal of one’s own voice condition. During the contingent removal of one’s 
own voice condition, the recorded voice was played continuously as soon as the 
participant entered the leisure area, and it was stopped if he emitted any stereotypy: The 
recorded voice was not played as long as the participant emitted stereotypy. Once the 
participant’s emission of stereotypy ceased, the recorded voice was played again. 
Following five sessions of the contingent removal of auditory feedback intervention, 
post-intervention probes were conducted in instructional and the recess periods for three 
school days. 
 Data collection for independent variables. During the contingent auditory 
feedback intervention sessions, data were collected using 5-s partial interval recording 
(see Appendix D for the pre-made data form). If the participant emitted any target 
behavior (stereotypy) at any time during the 5-s interval, researchers recorded a “minus” 
(-) with a black pen on relevant data forms. If the participant did not emit any target 




number of 5-s intervals of stereotypy was then added and graphed using a line graph (see 
Figure 5). 
Interobserver Agreement 
 Interobserver agreement (IOA) was conducted to ensure the accuracy of the data 
across both the probe and the intervention sessions. Another observer and myself 
(primary data collector) simultaneously, but independently recorded data on the 
occurrences and non-occurrences of the stereotypy and the emission of the verbal 
operants during 60 5-s interval observations for each participant. The data were compared 
across observers.  
 To calculate IOA, the total number of interval-by-interval agreements (i.e., the 
number of 5-s intervals in which both observers recorded the same response) was divided 
by the total number of 5-s intervals (i.e., the number of agreements plus the number of 
disagreements), and then multiplied by 100 (Cooper, Heron, & Heward, 2007). IOA was 
collected for 48% of all probe sessions across both participants. The mean agreement for 
probe sessions was 96% and 95% for Participants C and D, respectively. In addition, IOA 
was collected for 90% of all intervention sessions across both participants. The mean 
agreement for intervention sessions was 98% and 94% for Participants C and D, 
respectively. Table 6 includes detailed data for IOA during probe and intervention 













Mean and Range of IOA for Participants C and D in Experiment I 
 
Participant IOA 
Probe  Intervention 
M, Range % of Sessions 
with IOA 
M, Range % of Sessions 
with IOA 
C 96% (83%-100%) 42% (10/24)  98% (96%-100%) 100% (10/10) 
D 95% (88%-100%) 53% (19/36)  94% (82%-100%) 85% (17/20) 
Note. IOA = interobserver agreement (Cooper, Heron, & Heward, 2007); M = mean; Probe = IOA for both 
the pre- and post-experimental condition probes were included. 
 
Procedural Fidelity 
 While I functioned as the classroom teacher and the principal experimenter, the 
second independent observer functioned as teaching assistant (TA) and the assistant 
researcher. The second independent observer was a graduate student of the program in 
Teaching as Applied Behavior Analysis (TABA) and held a Teacher I CABAS® rank 
and was trained in the analysis of verbal behavior.  
 Fidelity of treatment (i.e., implementation of the independent variables) was 
assessed using the Teacher Performance Rate and Accuracy Scale (TPRA; Ingham & 
Greer, 1992; Ross, Singer-Dudek, & Greer, 2005). Prior to the onset of the experiment, 
the second independent observer was trained on collecting accurate data and the 
implementation of the auditory feedback intervention for each experimental condition. In 
addition, the definitions of target behaviors were clearly explained. The second observer 
achieved 100% procedural fidelity on all procedures during the training period. In 
addition, periodic follow-up observations were conducted using the TPRA, and the 






 Following the implementation of the contingent addition and removal of the 
participants’ own voice feedback, data during the post-experimental condition probes 
showed a functional relation between the frequency levels of stereotypy and the 
contingent auditory feedback intervention for both Participants C and D. The results of 
the experiment showed that both participants emitted a lower frequency level of 
stereotypy following both experimental conditions. More specifically, either experimental 
condition (i.e., contingent addition or removal of voices) functioned to decrease 
participants’ emission of stereotypy. In addition, the generalization effects of the auditory 
feedback were demonstrated in the instructional periods in which the participants did not 
receive direct interventions: Both participants’ emission of stereotypy decreased 
significantly across both instructional and recess periods compared to the pre-
experimental probes. However, the auditory feedback procedure had no significant 
effects on emission of verbal operants for both participants across recess and instructional 
periods. In addition, the results of the 3-month follow-up probes found that the auditory 
feedback procedure had no maintenance effects on stereotypy for both participants. 
Dependent Variable I: Stereotypy 
 The results of the auditory feedback intervention on stereotypy are reported in 
four ways. First, Figure 3 shows the results for both Dependent Variable I (i.e., the total 
occurrences of stereotypy) and the implementation of the independent variables (i.e., 
addition or removal of voices) using a line graph. Data are shown as the total occurrences 
of 5-s partial intervals of stereotypy during 5-min observations in instructional and recess 




Figure 2. Figure 2 shows the total 5-s intervals of stereotypy during three 5-min (i.e., a 
total of 60 intervals) pre- and post-experimental probes in instructional and recess periods 
and during the auditory feedback intervention sessions with addition (A) and removal (R) 
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 Mean and range of stereotypy. Second, the results of the dependent variables 
are additionally reported in Table 7 as the mean (M) and ranges of the occurrences of 5-s 
partial intervals of stereotypy for each participant during three probe sessions in 
instructional and recess periods. Each probe phase included three 5-min observations for 
each setting (i.e., a total of 6 probe sessions). First, to calculate the mean, the total 
number of 5-s intervals of stereotypy across three observations was added, and then the 
total number was divided by three sessions for each participant. The ranges are reported 
as the lowest number and the highest number for the intervals of stereotypy in each probe 
phase. Results showed that both Participants C and D emitted lower levels of stereotypy 
during the post-experimental condition probes than during the pre-experimental probe. 
 During the 5-min pre-experimental probes (i.e., a total of 60 5-s intervals), 
Participant C emitted a mean of 39.3 and 47.3 intervals of stereotypy and Participant D 
emitted a mean of 38.7 and 54.0 intervals of stereotypy in instructional and recess 
periods, respectively. However, following the implementation of the intervention, 
Participant C emitted a mean of 2.3 and 2.7 intervals of stereotypy and Participant D 
emitted a mean of 0.7 and 8.0 intervals of stereotypy in instructional and recess periods 
during the last post-experimental probes, respectively. 
 However, during the 3-month follow-up probes, Participant C emitted a mean of 
32.7 and 45.7 intervals of stereotypy and Participant D emitted a mean of 36.0 and 54.3 
intervals of stereotypy in instructional and recess periods, respectively. This means that 
the frequency levels of stereotypy for Participants C and D increased and returned to the 






Mean and Range of 5-s Intervals of Stereotypy for Participants C and D across Three 5-
min (i.e., a total of 60 intervals) Pre- and Post-Experimental Probes in Experiment I 
 
Participant M and Range for Probe 















































Note. Pre = pre-experimental probe; Post 1-4 = post-multiple treatment condition probes (see Figure 3); M 
= mean (in boldface); --- = not applicable.  
 
 Data reported in Table 7 are presented in Figure 3 using a bar graph as the mean 
of 5-s intervals of stereotypy during three 5-min post-experimental probe observations in 
instructional and recess periods using a 5-s partial interval recording in Experiment I. In 
addition, the data for the 3-month follow-up probes for Participants C and D are reported 




Figure 3. Figure 3 shows the mean of 5-s intervals of stereotypy emitted by Participants 
C and D during three 5-min (i.e., a total of 60 intervals) pre- and post-experimental 
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 Mean percentage of stereotypy. Third, Table 8 shows a mean (M) percentage of 
5-s intervals of stereotypy during the pre- and the last post-experimental condition probes 
and the 3-month follow-up probes for Participants C and D during instructional and 
recess periods in Experiment I. Each probe phase included three 5-min observations for 
each period (i.e., a total of 6 probe sessions). To calculate the mean percentage of 5-s 
intervals of stereotypy for each probe session, the mean reported in Table 7 was divided 
by the total number of 5-s intervals (i.e., 60 intervals), and then multiplied by 100 to 
obtain the percentage of stereotypy. 
 During the pre-experimental probes, the mean percentage of 5-s intervals of 
stereotypy across both instructional and recess periods for Participants C and D was 75% 
(range, 65%-90%). However, following the implementation of the auditory feedback 
intervention, during the last post-experimental probes, the mean percentage of 5-s 
intervals of stereotypy across both instructional and recess periods for Participants C and 
D was 6% (range, 1%-13%). Thus, the frequency of both participants’ emission of 
stereotypy decreased significantly across both instructional and recess periods.  
 In addition, during the 3-month follow-up probes for Participants C and D, the 
mean percentage of 5-s intervals of stereotypy across both instructional and recess 
periods was 71% (range, 55%-91%). Therefore, both participants’ frequency levels of 
stereotypy in both periods returned to the initial levels of stereotypy. Table 8 shows more 











Mean Percentage of 5-s Intervals of Stereotypy during the Pre- and Post-Experimental 
Probes and the Follow-up Probes in Instructional and Recess Periods in Experiment I 
 
Participant M % of Stereotypy for Probe 
Pre  Post  Follow-up 
Instruction Recess Instruction Recess Instruction Recess 
C 66% 79%  4% 5%  55% 76% 
D 65% 90%  1% 13%  60% 91% 
Note. M = mean; M% of intervals of stereotypy was calculated by dividing M intervals of stereotypy with a 
total of 60 intervals, and multiplying by 100; Follow-up = 3-month follow-up probe.  
 
 Mean percentage decrease in stereotypy. Fourth, to better analyze the 
effectiveness of the contingent auditory feedback intervention on the stereotypy, data are 
reported in Table 9 as a percentage of the mean decrease in intervals of stereotypy for 
Participants C and D by comparing the mean from the pre-experimental probe with the 
mean in each post-experimental condition probe phase and the follow-up probe phase. 
Results showed that both participants emitted a lower mean percentage of intervals of 
stereotypy during the post-experimental condition probes than during the pre-
experimental probe. 
 Compared to the pre-experimental probes, Participants C and D emitted 94% and 
98% lower frequency levels of stereotypy in the instructional periods during the last post-
experimental probes, respectively. In addition, Participants C and D emitted 94% and 
85% lower frequency levels of stereotypy in the recess periods during the last post-
experimental probes, respectively. Furthermore, during the 3-month follow-up probes, 
Participants C and D emitted 17% and 7% lower frequency levels of stereotypy in the 




levels of stereotypy and Participant D emitted 0.6% higher frequency of stereotypy in the 
recess periods than during the pre-experimental probes (see Table 9). 
Table 9 
 
Mean Percentage Decrease in 5-s Intervals of Stereotypy during the Post-Experimental 
Condition Probes Compared to the Pre-Experimental Condition Probes in Instructional 
and Recess Periods in Experiment I 
 
Participant M % Decrease in Stereotypy 
Post 1 Post 2 Post 3 Post 4 Follow-up 
 Instruction 
C -92% -94% --- --- -17% 
D -89% -89% -66% -98% -7% 
 Recess 
C -87% -94% --- --- -3% 
D -58% -46% -69% -85% +0.6% 
Note. M = mean; M% Decrease in intervals of stereotypy was calculated by comparing the M from the pre-
experimental probe with the M in each probe phase; Post 1-4 = post-multiple treatment condition probes 
(see Figure 4); --- = not applicable.  
 
Dependent Variable II: Verbal Operants 
 The results of the contingent auditory feedback intervention for Dependent 
Variable II (i.e., emission of appropriate verbal operants) are reported in two ways. First, 
Figure 4 reports the results for Dependent Variable II as the total number of verbal 
operants (i.e., including mands, tacts, intraverbals, and conversational units) initiated by 
the participants in the instructional and recess periods across three 5-min pre- and post-
experimental condition probes and the 3-month follow-up probes using a bar graph. Next, 
data reported in Figure 4 are presented in Table 10 as the mean number and range of each 




Figure 4. Figure 4 shows the total number of verbal operants (including mands, tacts, 
intraverbals, and conversational units) initiated by Participants C and D in instructional 
and recess periods across three 5-min pre- and post-experimental probes and the 3-month 
































































































Mean and Range of Verbal Operants (Including Mands, Tacts, Intraverbals, and 
Conversational Units) Initiated by Participants C and D in Instructional and Recess 
Periods during Three 5-min Pre- and Post-Experimental Probes and the 3-Month 
Follow-up Probes in Experiment I 
 
Participant M and Range for Verbal Operants Probe 

























--- --- 1.33 
(0-2) 
 0 0 0.33 
(0-1) 
 
--- --- 0 
D 0.33 
(0-1) 



















--- --- 0.67 
(0-1) 
 0 0 0.33 
(0-1) 
 
--- --- 0 


















--- --- 1.0 
(0-2) 
 0 0 1.33 
(0-4) 
--- --- 0 


















 Conversational Unit 
C 0 0 0 --- --- 0  0 0 0 --- --- 0 
D 0 0 0 0 0 0  0 0 0 0 0 0 







--- --- 3.0 
(2-5) 
 0 0 2.0 
(0-4) 
 























Note. M = mean (in boldface); Pre = pre-experimental probe, Post 1-4 = post-experimental condition 






 Mand operants. During the 5- min pre-experimental probes, Participants C and 
D emitted a mean of 0.67 and 0.33 mand operants in the instructional periods, 
respectively, and Participant D emitted a mean of 0.33 mand operants in the recess 
periods: Participant C did not emit any mand operants. Following the implementation of 
the intervention, during the last post-experimental condition probes, Participants C and D 
emitted a mean of 0.67 and 1.0 mand operants in the instructional periods, respectively, 
and they both emitted a mean of 0.33 mand operants in the recess periods. Thus, the 
auditory feedback intervention had no significant effects on either participant’s emission 
of mand operants. 
 Tact operants. During the 5- min pre-experimental probes, Participant C emitted 
a mean of 1.67 tact operants and Participant D emitted 0 tacts in the instructional periods, 
and both Participants C and D emitted 0 tacts in the recess periods. Following the 
implementation of the intervention, during the last post-experimental condition probes, 
Participant C emitted a mean of 0.33 tacts across both instructional and recess periods, 
and Participant D emitted 0 tacts in both periods. Thus, Participant C emitted decreased 
numbers of tact operants during the last post-experimental probes compared to the pre-
experimental probes: The auditory feedback intervention had no effects on Participant 
D’s emission of tact operants. 
 Intraverbal operants. During the 5- min pre-experimental probes, Participant C 
emitted a mean of 2.33 intraverbal operants and Participant D emitted 0 intraverbals in 
the instructional periods, and Participant C emitted 0 intraverbals and Participant D 
emitted a mean of 0.33 intraverbals in the recess periods. Following the implementation 




D emitted a mean of 2.33 and 1.0 intraverbals in the instructional periods, and a mean of 
1.33 and 0.33 intraverbals in the recess periods, respectively. Thus, Participant C emitted 
increased numbers of intraverbal operants in the recess periods while Participant D 
emitted increased numbers of intraverbals in the instructional periods during the last post-
experimental probes compared to the pre-experimental probes: The auditory feedback 
intervention had no effects on intraverbal operants for Participant C in the instructional 
periods and in the recess periods for Participant D. 
 Conversational units. Both Participants C and D emitted 0 conversational units 
during the pre-experimental probes. When the participants initiated verbal operants, it 
resulted in mand or tact operants as their peers did not respond to them. Throughout the 
course of Experiment I, both participants emitted no conversational units and they 
required adults’ redirections to engage in appropriate conversations with others. 
 Total verbal operants. During the 5- min pre-experimental probes, Participants 
C and D initiated a mean of 4.57 and 0.33 verbal operants (including mands, tacts, 
intraverbals, and conversational units) in the instructional periods, respectively, and 
Participant C emitted 0 and Participant D emitted a mean of 0.67 verbal operants in the 
recess periods. Following the implementation of the intervention, during the last post-
experimental condition probes, Participants C and D emitted a mean of 3.33 and 2.0 
verbal operants in the instructional periods, and a mean of 2.0 and 0.67 in the recess 
periods, respectively. Thus, Participant C emitted decreased numbers of verbal operants 
while Participant D emitted increased numbers of verbal operants in the instructional 
periods during the last post-experimental probes compared to the pre-experimental 




recess periods while the auditory feedback intervention had no effects on the numbers of 
verbal operants emitted by Participant D in the recess periods during the last post-
experimental probes. Figure 5 shows the mean number of verbal operants. 
 Follow-up probes on verbal operants. During the 3-month follow-up probes, 
Participant C initiated a 36% decrease in the number of verbal operants (from 4.57 to 3.0) 
while Participant D initiated a 51% increase in the number of verbal operants (from 0.33 
to 0.67) in the instructional periods, compared to the pre-experimental probes; however, 
both participants initiated no verbal operants in the recess periods. 
Implementation of Independent Variables 
 
 Finally, Figure 5 shows the results of the implementation of the contingent 
auditory feedback during the intervention sessions in the recess periods for Participants C 
and D in Experiment I. Each experimental condition included five 5-min duration 
intervention sessions using 5-s partial interval recordings, and the data are presented out 
of 60 5-s intervals using a line graph. Data showed that all participants emitted a lower 
frequency level of stereotypy under either experimental condition (i.e., contingent 

















Figure 5. Figure 5 shows the total number of 5-s intervals of stereotypy emitted by 
Participants C and D in the recess periods during the contingent auditory feedback 


















































































 Both Participants C and D’s emission of stereotypy prior to the onset of 
Experiment I was problematic and concerning as it impeded their learning. They spent 
more time engaging in inappropriate non-contextual speech, self-talk, palilalia, and other 
forms of stereotypy (i.e., physical stereotypy; e.g., rocking body back and forth, and 
flapping hands) than socially appropriately interacting with their peers or adults in the 
classroom. Across both instructional and recess periods during the pre-experimental 
probes, it was anecdotally observed that the participants did not seem to be even aware of 
their own inappropriate behaviors (i.e., stereotypy) until the experimenter or TA 
redirected them verbally. 
Effects of Contingent Auditory Feedback on Stereotypy and Verbal Operants 
 During the pre-experimental probe sessions, the frequency levels of stereotypy 
across both Participants C and D significantly affected their instructional time as they 
were engaged in stereotypic behaviors more than half of the instructional time, which 
resulted in continuous redirection and increased verbal prompts by the teacher or TA. In 
addition, emission of stereotypy by both Participants C and D in the recess periods 
showed a significantly high frequency during the pre-experimental probes. During the 
recess periods, both Participants C and D sat alone and emitted stereotypy rather than 
engaging in socially appropriate behaviors (e.g., sitting next to peers, sharing toys, and 
reading books together). Furthermore, neither Participant C nor Participant D initiated 
social interactions with their peers. When the participants were redirected or prompted to 
engage in social verbal behaviors with their peers, both Participants C and D often 




time, it is a critical period for young children as it offers natural opportunities for them to 
acquire problem-solving skills (e.g., sharing toys, taking turns, and asking for help), 
social interaction skills (e.g., making new friends, learning similarities and differences 
across different individuals, and maintaining friendships), and increasing verbal exchange 
skills (i.e., using more appropriate verbal behaviors than screaming or crying). Thus, 
when our children spend their recess period alone while emitting inappropriate behaviors 
rather than using the time to engage in social interactions, their chances of becoming 
more socially appropriate in general education settings decrease tremendously. It may 
also delay the opportunities for them to be successfully mainstreamed into the general 
education settings.  
 Following the implementation of the auditory feedback intervention using a 
multiple treatment reversals design, both Participants C and D’s frequency level of 
stereotypy during the post-experimental probes was significantly lower than during the 
pre-experimental probes. The results are significant; however, the elimination or 
suppression of both participants’ stereotypy was not replaced with the increased social 
interactions with peers or adults (i.e., emission of conversational units).  
 Auditory feedback function: punishment or discriminative stimulus? As 
found in Hugh-Pennie’s (2006) study and other verbal behavior studies (e.g., Deutsch & 
Parks, 1978; Jorgenson, 1974; McCarty et al., 1978; Saperston, 1973; Underhill & Harris, 
1974), both independent variables (i.e., contingent addition of voices; and contingent 
removal of voices) were effective in decreasing the emission of stereotypy for 




 Punishment? The auditory feedback functioned to decrease both participants’ 
initially overt behaviors (i.e., emission of stereotypy). This means that the decreased 
frequency level of stereotypy was due to both positive and negative punishment effects of 
the intervention (i.e., addition of voices; and removal of voices).  
 Shift of the discriminative stimulus. As a function of the punishing effects of the 
auditory consequences, initially the presentation of the auditory feedback device 
functioned as an SD for the participants to suppress or eliminate their own stereotypic 
behaviors during the intervention sessions. However, based on anecdotal observations, 
Participants C and D began to show some levels of audience control towards the end of 
the intervention sessions when the experimenter was present. For example, before even 
the intervention session began, Participant C stared at the experimenter, if the 
experimenter approached him or was nearby the leisure area, until she left the leisure 
area, and then he began to emit stereotypy again. Similarly, when Participant D was told 
to go to the leisure area for free play, he looked for the hidden Bluetooth wireless 
speakers attempting to find the sources of his own-recorded stereotypy, and when the 
recorded stereotypy was played, he got up and attempted to look for the hidden speakers 
again by approaching the experimenter.  
 In addition, both Participants C and D emitted significantly lower frequency 
levels of stereotypy during the last post-experimental condition probes across both the 
instructional and recess periods. This means that initially overt behaviors (i.e., 
stereotypy) became covert behaviors for both participants as a function of the auditory 




suggest a shift of the SD from the presentation auditory feedback device to the presence of 
the experimenter.  
 Generalization effects. Generalization effects of the contingent auditory 
feedback on stereotypy were demonstrated in the instructional periods (i.e., decreased 
emission of stereotypy) without a direct intervention as a result of the shift of the SD from 
the presentation of the auditory feedback device to the presence of the experimenter. In 
order words, the stimulus control of a verbal audience in one setting (with a direct 
intervention) transferred to another setting (i.e., the instructional periods) without a direct 
auditory feedback intervention. Therefore, even during the instructional periods in which 
no intervention was provided, both participants emitted significantly low rates of 
stereotypy as the presence of the experimenter functioned as an SD, and this resulted in 
both participants’ decreased emission of stereotypy. However, the auditory feedback had 
no generalization effects on participants’ verbal operants, and the decreased emission of 
stereotypy by all participants was not replaced with a more appropriate form of verbal 
behaviors (see Hugh-Pennie, 2006; Schauffler & Greer, 2006).  
 No maintenance effects. The auditory feedback procedure demonstrated no 
maintenance effects as the frequency level of stereotypy for both Participants C and D 
increased and returned to the initial levels of stereotypy during the 3-month follow-up 
probes in both instructional and recess periods. This may be due to the limited 
maintenance effects of the interventions using the punishment procedures (see Greer et 
al., 1985; Nuzzolo-Gomez et al., 2002) and also due to the lack of or limited access to 




interaction skills (Eby, 2011; Gold, 2013; Schmelzkopf, 2010; Sterkin, 2012; Tsiouri & 
Greer, 2007). 
  Shift in stimulus control from the speaker-as-own listener to the verbal 
audience. Individuals with and without disabilities emit self-talk. The results of Lodhi 
and Greer’s (1989) experiment with 4 typically developing five-year-old children were 
consistent with Skinner’s (1957) hypothesis, and found that the children acted as both 
speaker and listener when they were talking to themselves in the anthropomorphic 
condition. Therefore, Greer and Ross (2008) discussed that the emission of self-talk 
conversational units is a speaker-as-own listener behavior, which is an important 
developmental milestone. The authors further discussed that it is a necessary verbal 
developmental cusp for the acquisition of the other higher-order operants (e.g., self-
editing). According to Skinner, this self-talk becomes covert as a function of audiences, 
and one’s verbal behavior is punished only if he or she has some levels of audience 
control. In Experiment I, the presence of the experimenter (SD) who was the source of the 
punishment had effects on the participants’ behaviors (i.e., decreased emission of 
stereotypy). Thus, the results of Experiment I provided evidence for Skinner’s theory of 
audience control and demonstrated that both Participants C and D had audience control.  
 Presence of audience control. Participants C and D had a long history of not 
being aware of their own inappropriate behaviors as reported in their IEP and also 
anecdotally observed. However, perhaps it is not that the participants were not aware of 
their own stereotypic behaviors. Both the anecdotal observations and data collected 
during the pre-experimental probes in Experiment I (i.e., emission of stereotypy) may 




classroom, in which most children and staff members were habituated to the emission of 
high rates of stereotypy.  
 Participants C and D had attended self-contained special education classrooms 
since they were in preschool. In a self-contained special education setting, the high 
frequency level of stereotypy emitted by children with special needs is often neglected or 
ignored, as it is very prevalent (Berkson & Tupa, 2000; MacDonald et al., 2007; 
Mastropieri & Scruggs, 2009). Therefore, Participants C and D may have had no 
opportunities to experience different contingencies and consequences for emitting 
inappropriate behaviors in the presence of other audiences (e.g., typically developing 
peers). Thus, Participants C and D emitted stereotypy as their peers were also emitting 
high rates of stereotypy (i.e., audience control). However, during the contingent auditory 
feedback intervention sessions, the presentation of both positive and negative punishment 
consequences functioned to allow both participants to access new contingencies. As a 
result, their emission of stereotypy was punished, and then suppressed or eliminated. 
 A lack of social reinforcement contingencies. Based on anecdotal observations, 
the effects of the auditory feedback procedure were observed throughout the school day 
as both Participants C and D emitted lower rates of stereotypy across all settings than 
during the pre-experimental probes. In addition, other TAs anecdotally noted the changes 
in the participants’ behaviors during both the instructional and non-instructional periods: 
The participants required fewer prompts and were more attentive than prior to the onset 
of the experiment. In addition, the participants’ suppressed or eliminated stereotypy was 
replaced by socially appropriate behaviors (e.g., coloring, drawing, and reading alone); 




conversational units). This can be explained through the instructional histories of a lack 
of social reinforcement contingencies from the peers in a self-contained special education 
classroom.  
 Both Participants C and D had limited or no access to experiencing contingencies 
provided by reinforcing audiences (e.g., peers who initiate or engage in conversation). 
Often it was anecdotally observed that the participants’ initiation of social interactions 
with their peers (e.g., “hey, what are you doing?”) resulted in a punishing experience for 
the participants as the peers did not respond or ignored the participants, and it was often 
followed by the participants engaging in stereotypic behaviors (e.g., self-talk fantasy, and 
palilalia). In addition, during the post-experimental probes and the 3-month follow-up 
probes, it was observed that the participants’ attempt to recruit social reinforcement (e.g., 
attention, and conversational units) from their peers resulted in negative experiences (i.e., 
no response). In some cases, the participants sought for the adult’s assistant (e.g., “ah… 
“Ms. Han, he is not answering!), and when the participants’ initiation of social 
interactions resulted in interruption of their peers’ stereotypic behaviors, the participants 
were responded to by their peers’ aversive behaviors (e.g., screaming and crying like the 
participants themselves when their stereotypy was interrupted). Therefore, the 
instructional histories of punishing experiences with peers resulted in decreased initiation 
of social interactions, and the participants preferred to play alone or emit stereotypy (as 
observed during the 3-month follow-up probes). 
 Thus, due to these long instructional histories, even though the presence of the 
experimenters (who were the source of punishment) initially functioned as an SD and the 




effects of the auditory feedback intervention did not result in the increased emission of 
socially appropriate verbal exchanges. Furthermore, the participants began to emit high 
frequency levels of stereotypy even in the presence of the experimenter during the 3-
month follow-up probes.  
Rationale and Research Questions for Experiment II 
 The results of Experiment I demonstrated a functional relation between the 
implementation of contingent auditory feedback and the elimination of the stereotypy, 
and the results also suggest the important role of the audience on audience control of 
socially appropriate verbal operants. Perhaps, what the participants (who had audience 
control and social reinforcement as conditioned reinforcement) in Experiment I were 
missing was more exposure to the punishing and reinforcing effects of different 
audiences. For example, if the participants interacted with typically developing peers who 
did not emit or were not habituated to stereotypic behaviors, they may have had the 
opportunities to experience more punishing consequences from peers (e.g., withdrawal of 
attention, and staring) for emitting stereotypy. Thus, what the participants needed to 
maintain the suppressed (or eliminated) stereotypy may have been more contingencies 
provided by the audiences. In addition, if the participants had peers who emitted socially 
appropriate verbal operants, they may have had the opportunities to engage in increased 
conversational units. Thus, what they needed to replace stereotypy with conversational 
units may have been more access to social reinforcement provided by the reinforcing 
audiences. In inclusive educational settings, increased opportunities for the participants to 




provided by the typically developing peers who have social interaction skills and the 
verbal capabilities to engage in conversation with peers. 
 With that being said, this draws more attention to the importance and necessity of 
mainstreaming experiences for children with special needs who have audience control 
(Sterkin, 2012) and other necessary verbal developmental cusps and capabilities (e.g., 
generalized imitation, Naming, observational learning, conditioned reinforcement by 
observation, and social reinforcement as conditioned reinforcement; Du, 2011;  Gilic, 
2005; Greer et al., 2005; Greer & Ross, 2008; Greer & Speckman, 2009; Moreno, 2012; 
Stolfi, 2005) in order for them to advance and engage in socially appropriate verbal 
behaviors (Eby, 2011; Gold, 2013; Schmelzkopf, 2010; Tsiouri & Greer, 2007).  
 The results of Experiment I provided additive evidence for the effectiveness of 
auditory feedback in suppressing or eliminating stereotypy as found in other studies (e.g., 
Burleson et al., 1989; Deutsch & Parks, 1978; Hugh-Pennie, 2006; Jorgenson, 1974; 
McCarty et al., 1978; Saperston, 1973; Underhill & Harris, 1974). Therefore, in the 
second experiment that follows, as an extended test of the auditory feedback procedure, I 
sought to test the relation between the important role of the audience (i.e., typically 
developing peers) and audience control by expanding the findings of Experiment I and 
the prior study by Sterkin (2012). 
 Experiment II sought to further answer the following research questions: (1) For 
children who have audience control, would their suppressed or eliminated stereotypy, as a 
function of auditory feedback, be replaced by socially appropriate verbal exchanges given 
increased opportunities for them to access different contingencies (i.e., both punishing 




the mainstream general education settings?; (2) Would peers’ behaviors (including peers 
from both the self-contained special education classroom and the general education 
classroom) change towards the participants when they display socially appropriate 
behaviors (i.e., absence of stereotypy)?; and (3) Lastly, would the auditory feedback 
procedure demonstrate the generalization effects in the self-contained special education 
settings without the implementation of the intervention? 













 In Experiment II, I tested the effects of contingent auditory feedback (i.e., 
addition of auditory stimuli) on the elimination of stereotypy and the emission of socially 
appropriate verbal exchanges (i.e., conversational units) during academic, lunch, and 
recess periods in the mainstream general education settings in the presence of typically 
developing peers. In addition, generalization effects were tested in the self-contained 
special education settings in the absence of typically developing peers without a direct 
auditory feedback intervention. 
 Procedural changes. I chose the beeping sound from the digital timer (instead of 
each participant’s vocal stereotypy) as auditory feedback stimuli in order to minimize 
distractions, and the auditory feedback was provided contingent upon the emission of 
stereotypy for 2-s duration. In addition to the data collection on the participants’ initiated 
verbal operants, I also collected data on the peers’ initiated verbal operants in order to test 
if the peers’ behavior towards the participants changed. In addition, I chose the 
mainstream general education settings as the experimental settings in order to strengthen 
the effectiveness of auditory feedback.    
Participants  
 Four male students with ASD participated in Experiment II. Participants A and B 




participants of Experiment I. English was the primary language spoken by all 
participants, and their parents were fluent English speakers. 
 Participant A. At the onset of the experiment, Participant A was a ten-year-old 
male who functioned at the listener, speaker, reader, and emergent writer levels of verbal 
behavior (Greer & Keohane, 2005; Greer & Ross, 2008). He could engage in 
conversation with his peers and adults while maintaining eye contact; however, he 
seldom initiated vocal verbal interaction with others and required verbal prompts (e.g., 
“what did you eat for lunch?”). He had a large community of reinforcers consisting of 
playing games on computer, dancing, listening to music, and reading books. 
 Participant B. Participant B was an eight-year-old male who functioned at the 
listener, speaker, reader, and emergent writer levels of verbal behavior (Greer & 
Keohane, 2005; Greer & Ross, 2008). He could engage in conversation with familiar 
adults when verbally prompted; however, he required many verbal prompts for 
appropriate social interaction with his peers including maintaining eye contact (e.g., “ask 
your friend what he wants to do during recess”). He had a large community of reinforcers 
such as watching a movie, reading books, using the computer, singing, dancing, listening 
to music, and completing interlocking puzzles. 
 Participants C and D. Participants C and D were the same participants as 
Experiment I. 
 Daily instructional schedule. All participants received individualized one-to-one 
or small group instruction (i.e., consisting of three to four students) in all subject areas 
throughout the school day and attended some instruction outside of the classroom two to 




below grade level on many academic skills (i.e., math, reading, comprehension, writing, 
grammar, and etc.); however, as part of their IEPs, they were mainstreamed into both (1) 
non-academic general education settings (i.e., cafeteria during lunch, gym during the 
school assembly, and boys’ bathroom) and (2) general education academic lessons (e.g., 
reading, math, social studies, and/or science). All participants participated in many 
special activities in general education settings (e.g., assembly, science fair, field trip, and 
field day), and attended on average one to two mainstream academic periods each school 
day, when it was appropriate, with an adult assistant in a 4th grade general education 
classroom. In addition, the participants were mainstreamed into general education 
specials. Participants A, B, and C mainstreamed into a general education physical 
education (PE) class, and Participants A and B mainstreamed for a general education art 
education class. Therefore, mainstreaming into a different general education classroom 
with typically developing peers was mandated by all participants’ IEPs and it was part of 
their daily schedule (see Tables 11 and 12 for a full description of the participants and 













Participants’ Characteristics in Experiment II 
Characteristic Participant 
A B C D 
 Description 
Age 10 8 10 10 
Grade 5 3 5 5 
Gender Male Male Male Male 
Diagnosis ASD ASD ASD ASD 





















 Mainstream in GE 
Setting 
     Gym 
     Cafeteria 



















     Art 
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     Science 























     Assembly 
     Field Trip 


















Note. ASD = autism spectrum disorder; VB = verbal behavior; GE = general education; PE = physical 





 The standardized tests reported in Table 12 for all participants were conducted by 
professionals within an agency in the participants’ school district (i.e., not done at the 
school by the experimenters) and obtained from their files.  
Table 12 
Participants’ Standardized Test Scores in Experiment II 
Standardized test Participant 













































SS=79, 2%ile SS=77, 6%ile --- --- 
































SS=80, 9%ile CS=72 CS=66 CS=56 
Note. SS = standard score; AE = age equivalent; GLE = Grade-Level Equivalent; CS = composite score; --- 





 The participants’ verbal repertories were assessed in the same way as Experiment 
I. All participants had audience control (Sterkin, 2012) and other necessary prerequisite 
verbal developmental cusps and capabilities including generalized imitation, Naming, 
observational learning, conditioned reinforcement by observation, and social 
reinforcement as conditioned reinforcement (Du, 2011; Gilic, 2005; Greer et al., 2005; 
Greer & Ross, 2008; Greer & Speckman, 2009; Moreno, 2012; Stolfi, 2005) in order for 
them to advance and engage in socially appropriate verbal behaviors (Eby, 2011; Gold, 
2013; Schmelzkopf, 2010; Tsiouri & Greer, 2007). However, they emitted high levels of 
stereotypy (i.e., both physical and vocal), and seldom initiated social interactions with 
peers. Due to their high frequency levels of stereotypy, participating in group activities in 
general education settings and mainstreaming in general education academic lessons were 
impeded and all participants required adults’ repeated verbal redirections and prompts to 
stop emitting stereotypy. Therefore, the participants were selected for this experiment. 
Table 13 summarizes all participants’ developmental verbal cusps and capabilities that 













Participants’ Developmental Verbal Cusps and Capabilities Present Prior to the Onset 
of the Experiment II 
 
 Verbal Cusps/Capabilities Participant 
A B C D 
Teacher Presence Results in Instructional Control over Child 
CR for Voices and Faces 
CR for 3D and 2D Stimuli on Desktop 
Capacity for Sameness across Senses 
Match 2D and 3D Objects 
Generalized Imitation 
Listener Literacy 
Independent Mands: Presence and absence of stimuli 
Transformation of EO across Mands and Tacts 
Full Naming 
Say-Do in Speaker-as-Own Listener Function 
Self-Talk 
Book Stimuli as CR for Observing 
Textually Respond to 80 Words per Minute 
Dictation (Hear-write) and Print Transcription (See-write) 
Joint Stimulus Control across Saying and Writing 
Observational Learning 
Social Reinforcement as Conditioned Reinforcement 













































































Note. CR = conditioned reinforcement; D = dimensional; EO = establishing operation; Y = yes, N = no; 
Cusps that are also capabilities are in boldface. 
 
Setting 
 Experiment II took place in the same public elementary school as Experiment I, 




 Third to fifth grade self-contained special education classroom. This setting 
was the same as Experiment I.  
 Fourth grade general education classroom. The fourth grade general education 
classroom consisted of seven worktables, a SMART Board™ in front of the classroom, a 
computer area on one side of the classroom, and a carpeted area on the other side of the 
classroom with a small couch and bookshelves with various educational children’s books 
for silent reading.  
 General education cafeteria. The school cafeteria consisted of 16 large round 
tables with individual chairs, a self-serving area with napkins and utensils on one side of 
the cafeteria, and five recycling bins and two garbage cans in the back of the cafeteria.  
All participants ate their lunch during four 4th grade classes' lunch period (i.e., 
approximately 100 students). 
 Interaction with peers from general education classrooms. Participants’ public 
elementary school promoted “acceptance” and “difference” and all general education 
classroom teachers taught their students that they needed to treat everyone with respect 
and kindness. Part of this initiative was the establishment of a “School Buddy System” 
that was undertaken by typically developing peers from general education classrooms. To 
become “buddies” of the participants during the mainstream lunch and recess periods, 
students from general education classrooms signed up voluntarily on the “Weekly Buddy 
Sign up” sheet posted on the participants’ self-contained special education classroom 
door (after they got approvals from their homeroom teachers). This meant that the 




one another, and had interacted together in supportive ways prior to the onset of the 
experiment.  
 Pre- and post-intervention probe settings. Pre- and post-intervention probe data 
were collected in both the self-contained CABAS® special education classroom and the 
fourth grade general education settings during academic, lunch, and recess periods. All 
participants were engaged in regular school activities such as receiving instruction during 
academic periods, eating lunch during lunch periods, and playing with toys or peers 
during recess periods.  
 Intervention settings. The intervention settings were exactly the same as the pre- 
and post-intervention probe settings in the fourth grade mainstream general education 
settings including: (1) academic periods in the fourth grade general education classroom 
consisting of approximately 26 typically developing students and 1 general education 
teacher; (2) lunch periods in the school cafeteria during four 4th grade class general 
education lunch periods (with approximately 100 typically developing students) at a 
round table containing 6 individual chairs; and (3) recess periods in a self-contained 
CABAS® special education classroom with a minimum of three 4th grade typically 
developing peers (see Appendices E, F, and G). It is important to note here that the 
physical settings for the auditory feedback intervention during both lunch and recess 
periods were the same as the self-contained special education probe settings. The 
difference was the inclusion of the general education peers (i.e., typically developing 
audience) during mainstream general education lunch and recess periods. Table 14 
summarizes all participants’ self-contained CABAS® special education classroom setting 





Description of Self-Contained CABAS® Special Education Classroom Settings during the 
Pre- and Post-Experimental Probes in Experiment II 
 
Characteristic CABAS® SE Setting 
Academic Lunch Recess 
Location At one of the 
large worktables 
in the CABAS® 
SE classroom 
At one of the round tables 
during four 4th grade GE 
lunch period in the school 
cafeteria  (i.e., 
approximately 100 GE 
peers) 
 
At a leisure table in 
the CABAS® SE 
classroom 
Audience A minimum of 2 
SE peers, a head 
teacher, and 1 or 
2 TA: No GE 
peers 
 
A minimum of 3 SE peers, 
a head teacher, and 1 or 2 
TA (i.e., without GE 
peers sitting at the same 
table) 
 
A minimum of 3 SE 
peers, a head teacher, 
and 1 or 2 TA: No GE 
peers 
Activity Receiving regular 
small group 
instruction 
Eating lunch while sitting 
at a designated table and 
utilizing utensils and 
napkins appropriately 
Engaging in a leisure 
activity of own choice 
(e.g., reading books, 
drawing/coloring, 
playing with toys, 
puzzles, board games, 
and etc.) 
Note. CABAS® = Comprehensive Application of Behavior Analysis to Schooling; SE = special education, 
GE = general education; TA = teaching assistant; Absence of the GE peers are in boldface. 
  
 Table 15 summarizes the mainstream general education settings for all 















Description of Mainstream General Education Settings during Both Auditory Feedback 
Intervention and the Pre- and Post-Experimental Probes in Experiment II 
 
Characteristic Mainstream GE Setting 
Academic Lunch Recess 
Location At one of the large 
worktables in the 4th 
grade GE classroom 
(i.e., approximately 
26 GE peers) 
At one of the round 
tables during four 4th 
grade GE lunch period 
in the school cafeteria 
(i.e., approximately 
100 GE peers) 
 
At a leisure table in 
the CABAS® SE 
classroom 
Audience A minimum of 4 GE 
peers sitting at a 
same table (3 to 4 SE 
peers seated at 
different group 
tables), 1 SE head 
teacher, 1 or 2 TA, 
and a GE teacher  
 
A minimum of 3 GE 
peers, 3 to 4 SE peers, 
a head teacher, and 1 
or 2 TA, sitting at a 
same lunch table 
A minimum of 3 GE 
peers, 3 to 4 SE peers, 
a head teacher, and 1 
or 2 TA, sitting at a 
same leisure table 
Activity Receiving regular GE 
academic lessons 
with modifications 
(i.e., reading, math, 
social studies, or 
science) 
Eating lunch while 
sitting at a designated 
table and utilizing 
utensils and napkins 
appropriately 
Engaging in a leisure 
activity of own choice 
(e.g., reading books, 
drawing/coloring, 
playing with toys, 
puzzles, and board 
game, and etc.) 
Note. CABAS® = Comprehensive Application of Behavior Analysis to Schooling; SE = special education; 
GE = general education; TA = teaching assistant; Presence of the GE peers are in boldface. 
 
Materials 
 Materials used during Experiment II included a black-ink pen, clipboard, pre-
constructed data forms, graphs, School Smart™ Digital Timer (dimensions by length, 
width, and height; 6.99 cm x 6.99 cm x 1.27 cm), and Sony® Voice Recorder 
(dimensions by width, height, and depth; 3.81 cm x 11.43 cm x 2.03 cm). Appendix H 




 Auditory feedback devices. The experimenter recorded a beeping sound for the 
auditory feedback intervention by playing the beeping sound from the School Smart™ 
Digital Timer for the continuous 5-min duration while utilizing the Sony® voice 
recorder’s noise cut function in a quiet environment to reduce ambient noise during 
recording for clear playback. The recorded beeping sound was then played back using the 
Sony® voice recorder during the intervention sessions in Experiment II. I recorded and 
played back the beeping sound using the voice recorder because I could control the 
volume of the beeping sound from the School Smart™ Digital Timer. The timer had only 
one volume, and its volume was approximately equivalent to the voice recorder’s volume 
28 (students from other worktables could hear the beeping sound).  
 Volume for the auditory feedback device. To establish an effective intervention 
that was much less invasive for both the participants and their peers in the general 
education classroom, multiple observations were conducted to determine the volume for 
the auditory feedback device for the intervention sessions in Experiment II. First, the 
environmental noise level for each period in the mainstream general education setting 
was checked prior to the onset of the experiment. Next, the volume of the Sony® voice 
recorder was checked in each experimental period to ensure that the intervention was not 
too disturbing for other students to participate in their own activities (e.g., listening to 
instruction, engaging in socialization during lunch, and etc.) and also to ensure that the 
auditory feedback was loud enough for the participants to hear. Last, based on the results 
of the observation on the environmental noise level and the volume for the Sony® voice 
recorder, it was determined to set the volume for the auditory feedback intervention at 7 




sound using the voice recorder was much softer than the timer (only 1 or 2 peers sitting 
next to the participant were able to hear the beeping sound). In addition, before each 
intervention session, the volume was checked so that it was set at the pre-determined 
volume for each experimental condition.  
 Instructional history of the beeping sound. Initially, the beeping sound was 
disturbing and distracting for everyone, including the participants, other students, and the 
general education teacher. However, all participants became familiar with the beeping 
sound as the School Smart™ Digital Timer was utilized throughout the school day to 
help them with self-management skills (e.g., setting the timer for 1 min to complete a 
math worksheet for a fluency training; setting the timer for 5 min for leisure activities).  
 In addition, typically developing peers who sat at the same lunch table or 
worktable became also familiar with the beeping sound as some of the participants’ 
former behavior plans utilized the timer to check the presence of the target behaviors 
during the pre-determined duration of the interval; however, with the former behavior 
plan, the beeping sound was associated only with time passing, not with the behavior that 
was being targeted; therefore, the timer went off throughout the school day across both 
the self-contained special education and general education settings. Thus, prior to the 
onset of Experiment II, both the typically developing students and the general education 
teacher were habituated to the beeping sound following approximately 11 sessions of the 
mainstream lessons. Therefore, I determined that using the familiar beeping sound as the 
auditory feedback in Experiment II may be less distracting than using other new sounds 
(e.g., music) and also eliminate the possibility of recruiting typically developing peers’ 





 Experiment II used a within-subjects delayed non-concurrent multiple probe 
design (Johnston & Pennypacker, 1993) with multiple treatments across participants 
(Cooper et al., 1987) to test the effects of contingent auditory feedback on the elimination 
of stereotypy and the emission of socially appropriate verbal exchanges in general 
education settings. The pre-experimental probes and the onset of the experimental 
conditions were staggered (i.e., started at different times) across each participant (i.e. 
non-concurrent multiple probes). The independent variable (i.e., contingent auditory 
feedback consequences in mainstream academic, lunch, and recess) was applied in 
different phases of the experiment (i.e., a multiple treatment design).  
 In order to strengthen the effectiveness of the auditory feedback procedure, the 
contingent auditory feedback intervention was implemented only in the mainstream 
general education settings (during academic, lunch, and recess periods) with increased 
opportunities for the participants to access different contingencies (i.e., both punishing 
and reinforcing consequences that may be provided by the typically developing peers). 
Post-experimental probes were conducted once stable data were obtained for each 
experimental condition. In addition, following the implementation of the contingent 
auditory feedback intervention across all three conditions (i.e., academic, lunch, and 
recess), final post-experimental probes were conducted for each experimental condition 
in both the self-contained special education and mainstream general education settings 
across three school days. The experimental design across participants in Experiment II is 
illustrated in Figure 6, and the more detailed components of the experimental design are 





Figure 6. Figure 6 shows a sequence of the experimental design across participants over 




































































































Figure 7. Figure 7 shows a sequence of more detailed components of the experimental 
design for each participant over time with the succession of each component from top to 
bottom in Experiment II. 





























































































 In Experiment II, the dependent variables were: (1) the emission of stereotypy; (2) 
the emission of socially appropriate verbal operants (including mands, tacts, intraverbals, 
and conversational units) initiated by the participants; and (3) the emission of verbal 
operants initiated by peers.  
 During the pre- and post-experimental condition probes, all dependent variables 
were measured across three school days for each experimental condition period (i.e., 
academic, lunch, and recess) in both the self-contained special education and mainstream 
general education settings. One experimenter stood approximately 30 cm behind the 
participant while he was sitting at the table with familiar peers and teachers, and observed 
for the occurrences of his stereotypic behaviors and socially appropriate verbal 
exchanges. Also, another experimenter observed and recorded the participant’s behaviors 
while standing and facing towards the participant (approximately 120 to 150 cm away). 
 The data collection method for the first dependent variable (i.e., emission of 
stereotypy) was the same as Experiment I. Table 16 includes a detailed description of 
each participant’s target behaviors (i.e., stereotypy) in Experiment II. For the second and 
third dependent variables, the emission of any verbal operants were transcribed using a 
pre-made data form which specified: (1) who initiated the verbal behavior (i.e., 
participant, peer with special needs, typically developing peer, or adult); (2) what the 
verbal operants were (i.e., mands, tacts, intraverbals, and conversational units); and (3) 
what each individual said (e.g., “Look! I got it. What do you have?”). Appendix I shows 










A N/A Tapping table or objects with 
both hands while shaking his 
body repetitively 
 
B Fantasy talk and self-talk (i.e., talking to 
himself); and repetitive non-contextual 
speech (i.e., palilalia; e.g., reciting TV 
commercials; saying dialogues he had 
heard from cartoons he watched before; 
“transform! Buy your transformers and 
more at Walmart. Transformers 2 movie 
with Burger King Kids Meal Toys”) 
 
N/A 
C Self-talk (e.g., “yes, well, let’s go. You 
said it was. Exactly! We have to go! Ah, 
We had, we have to go. Get closer!”); and 
repetitive non-contextual speech (i.e., 
palilalia) under his breath (e.g., saying 
dialogues he had heard from cartoons he 
watched before; “Dora, how are we gonna 
find the Christmas tree? Ah, I want a cake! 
Oh, what’s that? Come on. Let’s go!”) 
 
Rocking his upper body back 
and forth; covering both ears 
with hands while swinging his 
body back and forth; and 
turning repetitively while 
standing 
D Self-talk fantasy (i.e., talking to paper 
puppets or his fingers; e.g., “hmm, it’s a 
… stay with me! Hi, kids, oh! Thank you, 
never! Ah, no no. That’s big. Big, real 
big!); and repetitive non-contextual speech 
(e.g., “Here is the map! I’m the map. Stay 
with me. Stay with me! Boom-boom. 
You’ll never find it now! Big rock, so 
remember you got a big rock. He lives on 
blueberry lady’s grandmother. Blueberry. 
Blueberry. Wah, he lives. Thank you, but 
watch out blueberry hills. Mountain, lake, 
mermaid!”) 
 
Rocking his upper body back 
and forth; covering both ears 
with hands while screaming; 
shaking his body while 
standing; tilting his head and 
resting it on his shoulder while 
emitting vocal stereotypy 





 The independent variable in Experiment II was the 2-s auditory feedback 
contingent upon the emission of stereotypy in mainstream general education settings 
only, with the presence of typically developing peers. Intervention began with the 
academic periods first, and then lunch, and the recess periods last.  
 Implementation of the contingent auditory feedback intervention. Prior to the 
onset of each intervention session (i.e., before transitioning to the experimental setting), 
each participant was reminded of the rules and expectations for the appropriate behaviors 
in general education settings. Appendix J shows an example of the participant’s behavior 
checklist used in Experiment II.  
 All participants were engaged in regular school activities during the intervention, 
and one experimenter stood approximately 30 cm behind the participant while providing 
the auditory feedback consequences for the occurrences of stereotypy and recording data. 
If the participants emitted any stereotypy, the experimenter played the recorded beeping 
sound using the Sony® voice recorder for 2-s duration at volume 7 for academic and 
recess periods and volume 15 for lunch periods. Another experimenter stood 
approximately 120 to 150 cm away from the participant while facing him and recorded 
data. Even though all participants participated in each mainstreaming activity for a 
minimum of 30 min, each intervention session lasted only for a total duration of 5 min 
during the 30-min mainstreaming session. Each participant received a maximum of two 
auditory feedback intervention sessions per school day during the intervention. The 
intervention for each experimental condition continued until stable data were obtained 




B, C, and D required 21, 19, 31, and 39 sessions of intervention across all three 
experimental condition periods, respectively. The data collection method for the 
independent variable (i.e., the occurrences of stereotypy) was the same as Experiment I 
(see Appendix K for the pre-made data form used in Experiment II).  
Interobserver Agreement 
 IOA was conducted using the same procedures as Experiment I across both the 
probe and the intervention sessions. A second independent observer and myself 
simultaneously, but independently recorded data on the occurrences and non-occurrences 
of the stereotypy and the emission of the verbal operants during 60 5-s interval 
observations for each participant.  
 IOA was collected for 37% (range, 29%-53%) of all probe sessions across self-
contained special education and mainstream general education settings for all 
participants. In self-contained special education settings, the mean agreement for the 
emission of stereotypy probes was 99% for Participants A, B, and C and 98% for 
Participant D. In mainstream general education settings, the mean agreement for the 
emission of stereotypy probes was 98% for Participant A and 97% for Participants B, C, 
and D. In self-contained special education settings, the mean agreement for the emission 
of verbal operant probes was 94%, 91%, 91%, and 88% for Participants A, B, C, and D, 
respectively. The mean agreement for the emission of verbal operants in mainstream 
general education setting probes was 96%, 91%, 96%, and 93% for Participants A, B, C, 








Mean and Range of IOA for Participants’ Emission of Stereotypy and Verbal Operants 
during the Pre- and Post-Experimental Probes in Experiment II 
 
Participant Probe IOA 
SE  GE 
M, Range % of 
Sessions with 
IOA 




A 99% (97%-100%) 50% (9/18)  98% (88%-100%) 33% (6/18) 
 
B 99% (97%-100%) 33% (6/18)  97% (92%-100%) 29% (5/18) 
 
C 99% (97%-100%) 33% (6/18)  97% (88%-100%) 50% (9/18) 
 
D 98% (97%-100%) 33% (6/18)  97% (93%-100%) 33% (6/18) 
 
 Verbal Operants 
A 94% (80%-100%) 50% (9/18)  96% (87%-100%) 33% (6/18) 
 
B 91% (78%-100%) 50% (6/18)    91% (89%-95%) 29% (5/18) 
 
C 91% (82%-100%) 42% (6/18)  96% (85%-100%) 50% (9/18) 
 
D 88% (75%-100%) 53% (6/18)  93% (82%-100%) 33% (6/18) 
 
Note. IOA = interobserver agreement (Cooper, Heron, & Heward, 2007); SE = special education, GE = 
general education; M = mean. 
 
 In addition, IOA was collected for 42% (range, 30%-67%) of all intervention 
sessions across mainstream general education academic, lunch, and recess periods for all 
participants. The mean agreement for the intervention sessions during mainstream 
academic periods was 100% for Participant A and 99% for Participants B, C, and D. The 
mean agreement for the mainstream lunch period intervention was 98%, 100%, 100%, 
and 99% for Participants A, B, C, and D, respectively. The mean agreement for the 




A, B, C, and D, respectively. Table 18 includes detailed data for IOA during intervention 
sessions for all participants. 
Table 18 
 
Mean and Range of IOA for Participants’ Emission of Stereotypy in Mainstream General 
Education Academic, Lunch, and Recess Periods during Intervention Sessions in 
Experiment II 
 
Participant Intervention IOA 
Academic  Lunch   Recess 
M, Range % of 
IOA  
M, Range % of 
IOA 




























 100% 67% 
(2/3) 
















Note. IOA = interobserver agreement (Cooper, Heron, & Heward, 2007); % of IOA = % of sessions with 
IOA was calculated by dividing a total number of sessions with IOA by a total number of intervention 
sessions in each period, and then multiplying this number by 100; M = mean. 
 
Procedural Fidelity  
 
 Fidelity of treatment (i.e., implementation of the independent variables) was 
assessed using the same procedures as Experiment I. In addition, Appendices L and M 
include detailed guidelines used during Experiment II. Fidelity was measured for a total 
of 11 sessions with a mean agreement of 95% (range, 90%-100%).  
Results 
 Following the implementation of the contingent auditory feedback intervention, 




the auditory feedback intervention and the frequency levels of stereotypy (i.e., audience 
control of stereotypy) and the emission of socially appropriate verbal behaviors (i.e., 
vocal verbal operants) by all participants during academic, lunch and recess periods in 
mainstream general education settings with typically developing peers. Following the 
implementation of the auditory feedback intervention in mainstream general education 
settings, the results of the experiment showed that all participants’ emission of stereotypy 
decreased while their initiation of social interactions with typically developing peers 
increased (i.e., increased conversational units) in general education settings. The 
frequency of social interaction initiated by typically developing peers also increased 
following the intervention (i.e., participants becoming more socially approachable). In 
addition, generalization effects were demonstrated in the special education settings 
without the implementation of the auditory feedback intervention as the participants’ 
emission of stereotypy decreased while their initiation of conversational units increased; 
however, no generalization effects were demonstrated for the peers from the special 
education classroom (i.e., no change in the number of verbal operations initiated by 
peers). 
Dependent Variable I: Stereotypy 
 The results of the auditory feedback intervention are reported in five ways for the 
first dependent variable (i.e., stereotypy). First, Figure 8 shows the mean of 5-s intervals 
of stereotypy across all periods, and Figures 9, 10, 11 show the total 5-s intervals of 
stereotypy in academic, lunch, and recess periods, respectively, during three 5-min pre- 
and post-experimental probes in both special education and general education settings 





Figure 8. Figure 8 shows the mean of 5-s intervals of stereotypy emitted by Participants 
A, B, C, and D across all settings (including academic, lunch, and recess periods) during 
three 5-min pre- and post-experimental probes in special education and general education 
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Figure 9. Figure 9 shows the total 5-s intervals of stereotypy emitted by Participants A, 
B, C, and D in academic periods only during three 5-min pre- and post-experimental 
probes in special education and general education settings (i.e., a total of 60 5-s intervals) 
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Figure 10. Figure 10 shows the total 5-s intervals of stereotypy emitted by Participants A, 
B, C, and D in lunch periods only during three 5-min pre- and post-experimental probes 






































































Lunch Probe Sessions 
Pre 1 Pre 2 Pre 3 
Pre 1 Pre 2 Pre 3 
Pre 1 Pre 2 Pre 3 
Pre 1 Pre 2 Pre 3 
Post 1 Post 2 Post 3 
Post 1 Post 2 Post 3 
Post 1 Post 2 Post 3 





Figure 11. Figure 11 shows the total 5-s intervals of stereotypy emitted by Participants A, 
B, C, and D in recess periods only during three 5-min pre- and post-experimental probes 






































































Recess Probe Sessions 
Pre 1 Pre 2 Pre 3 
Pre 3 Pre 2 Pre 1 
Pre 3 Pre 2 Pre 1 
Pre 2 Pre 1 Pre 3 Post 1 Post 2 Post 3 
Post 1 Post 2 Post 3 
Post 1 Post 2 Post 3 




 Mean and range of stereotypy. Third, the results of the first dependent variable 
(i.e., emission of stereotypy) are additionally reported in Table 19 as the mean (M) and 
ranges of the occurrences of 5-s intervals of stereotypy emitted by all participants in three 
experimental condition periods (i.e., academic, lunch, and recess periods) during three 5-
min pre- and post-experimental probes in special education and general education 
settings (i.e., a total of 3 probe sessions). First, to calculate the mean, the total number of 
5-s intervals of stereotypy across three observations was added, and then the total 
numbers were divided by three sessions for each participant. The ranges are reported as 
the lowest number and the highest number for the intervals of stereotypy in each probe 
phase. Results showed that all participants emitted lower levels of stereotypy during the 
post-experimental condition probe than during the pre-experimental probe (see Table 19). 
 During the three 5-min pre-experimental probes (i.e., a total of 60 5-s intervals) in 
the academic period, Participants A, B, C, and D emitted a mean of 24.3, 17.7, 47.0, and 
36.7 intervals of stereotypy in the special education setting and a mean of 7.3, 9.7, 13.7, 
and 47.7 intervals of stereotypy in the general education setting, respectively. In the lunch 
period during the 5-min pre-experimental probes, Participants A, B, C, and D emitted a 
mean of 14.7, 48.7, 35.3, and 43.7 intervals of stereotypy in the special education setting 
and a mean of 7.0, 10.7, 11.0, and 14.0 intervals of stereotypy in the general education 
setting, respectively. Similarly, in the recess period during the 5-min pre-experimental 
probes, Participants A, B, C, and D emitted a mean of 17.3, 44.3, 36.3, and 54.0 intervals 
of stereotypy in the special education setting and a mean of 6.7, 10.3, 10.7, and 23.3 
intervals of stereotypy in the general education setting, respectively. Thus, all participants 




education settings during all three experimental condition probes. Participant D’s 
frequency levels of stereotypy were also overall lower in general education settings than 
in special education settings (i.e., during lunch and recess period probes); however, he 
emitted higher intervals of stereotypy in a general education setting than in a special 
education setting during the academic period probes. 
Table 19 
Mean and Range of 5-s Intervals of Stereotypy Emitted by Participants in Academic, 
Lunch, and Recess Periods during Three 5-min (i.e., a Total of 60 Intervals) Pre- and 
Post-Experimental Probes in Special Education and General Education Settings in 
Experiment II 
 
Participant M and Range of Stereotypy Probe 
Pre  Post 
SE GE             SE      GE 
 Academic 
A 24.3 (20-29) 7.3 (7-8) 0.3 (0-1) 0 
B 17.7 (12-23) 9.7 (9-10) 0.7 (0-2) 2.0 (1-3) 
C 47.0 (45-49) 13.7 (10-16) 1.0 (0-2) 0 
D 36.7 (32-45) 47.7 (44-52) 3.7 (2-6) 2.0 (0-5) 
 Lunch 
A 14.7 (13-17) 7.0 (5-8) 0.3 (0-1) 0 
B 48.7 (46-52) 10.7 (9-13) 0 0.7 (0-2) 
C 35.3 (31-38) 11.0 (10-13) 1.0 (0-3) 0.7 (0-2) 
D 43.7 (41-49) 14.0 (11-16) 3.7 (3-5) 2.3 (1-4) 
 Recess 
A 17.3 (15-22) 6.7 (5-8) 0.7 (0-1) 0 
B 44.3 (40-49) 10.3 (6-15) 1.7 (0-4) 0 
C 36.3 (30-41) 10.7 (7-14) 3.0 (2-4) 0.3 (0-1) 
D 54.0 (49-58) 23.3 (20-28) 4.0 (1-7) 1.3 (1-2) 
Note. M = mean (in boldface); Pre = pre-experimental probe, Post = post-experimental probe; SE = special 





 Following the implementation of the auditory feedback intervention, during the 
three 5-min post-experimental probes (i.e., a total of 60 5-s intervals) in the academic 
period, Participants A, B, C, and D emitted a mean of 0.3, 0.7, 1.0, and 3.7 intervals of 
stereotypy in the special education setting, and Participants A and C emitted 0 intervals 
of stereotypy and Participants B and D emitted a mean of 2.0 intervals of stereotypy in 
the general education setting, respectively. In the lunch period during the 5-min post-
experimental probes, Participants A, C, and D emitted a mean of 0.3, 1.0, and 3.7 
intervals of stereotypy and Participant B emitted 0 interval of stereotypy in the special 
education setting, and Participant A emitted 0 interval of stereotypy and Participants B, 
C, and D emitted a mean of 0.7, 0.7, and 2.3 intervals of stereotypy in the general 
education setting, respectively. Similarly, in the recess period during the 5-min post-
experimental probes, Participants A, B, C, and D emitted a mean of 0.7, 1.7, 3.0, and 4.0 
intervals of stereotypy in the special education setting, and Participants A and B emitted 
0 intervals of stereotypy and Participants C and D emitted a mean of 0.3 and 1.3 intervals 
of stereotypy in the general education setting, respectively. The data reported in Table 19 
showed that all participants emitted significantly lower frequency levels of stereotypy 
during the post-experimental probes than during the pre-experimental probes in both 
special education and general education settings. In addition, all participants emitted 
overall lower levels of stereotypy in general education settings than in special education 
settings during all three experimental condition probes. 
 Mean percentage of stereotypy. Fourth, the results of the first dependent 
variable (i.e., emission of stereotypy) are additionally reported in Table 20 as a mean (M) 




and recess periods during the pre- and post-experimental condition probes. To calculate 
the mean percentage of 5-s intervals of stereotypy for each probe session, the mean 
reported in Table 19 was divided by the total number of 5-s intervals (i.e., 60 intervals), 
and then multiplied by 100 to obtain the percentage of stereotypy. In addition, Table 20 
includes a total mean percentage of stereotypy across three experimental conditions 
during the pre- and post-experimental probes. To calculate the total mean percentage of 
stereotypy for each probe session, the mean percentage reported in Table 20 for each 
experimental condition period was added and then divided by 3, and then multiplied by 
100 to obtain the mean percentage of stereotypy. 
 During the pre-experimental probes, the mean percentage of 5-s intervals of 
stereotypy across all three experimental conditions (i.e., academic, lunch, and recess) for 
Participants A, B, C, and D were 31%, 62%, 66%, and 75% in special education settings 
and 12%, 17%, 20%, and 47% in general education settings, respectively. The mean 
percentage of stereotypy across all participants was 59% (range, 31%-75%) in special 
education settings and 24% (range, 12%-47%) in general education settings during the 
pre-experimental probes. Following the implementation of the intervention, the mean 
percentage of 5-s intervals of stereotypy across all three experimental conditions (i.e., 
academic, lunch, and recess) during the post-experimental probes for Participants A, B, 
C, and D were 0.7%, 1.3%, 2.8%, and 6.4% in special education settings and 0%, 1.5%, 
0.6%, and 3.1% in general education settings, respectively. The mean percentage of 
stereotypy across all participants was 2.8% (range, 0.7%-6.4%) in special education 
settings and 1.3% (range, 0%-3.1%) in general education settings during the post-





Mean Percentage of Stereotypy Emitted by Participants across Academic, Lunch, and 
Recess Periods and Total Mean Percentage of Stereotypy across Three Experimental 
Conditions during Three 5-min Pre- and Post-Experimental Probes in Special Education 
and General Education Settings in Experiment II 
 
Participant M% of Stereotypy Probe 
Pre  Post 
SE GE             SE      GE 
 Academic 
A 41% 12% 0.5% 0% 
B 30% 16% 1.2% 3.3% 
C 78% 23% 1.7% 0% 
D 61% 80% 6.2% 3.3% 
 Lunch 
A 23% 12% 0.5% 0% 
B 81% 18% 0% 1.2% 
C 59% 18% 1.7% 1.2% 
D 73% 23% 6.2% 3.8% 
 Recess 
A 28% 11% 1.2% 0% 
B 74% 17% 2.8% 0% 
C 61% 18% 5.0% 0.5% 
D 90% 39% 6.7% 2.2% 
 Total M% of Stereotypy across 3 Conditions 
A 31% 12% 0.7% 0% 
B 62% 17% 1.3% 1.5% 
C 66% 20% 2.8% 0.6% 
D 75% 47% 6.4% 3.1% 
Note. M = mean; M% of intervals of stereotypy was calculated by dividing intervals of stereotypy with a 
total number of intervals (i.e., 60 5-s intervals); Total M% of stereotypy was calculated by adding the M% 
of stereotypy in academic, lunch, and recess periods for each participant and dividing this number by 3 (in 






 Mean percentage decrease in stereotypy. Finally, to better analyze the 
effectiveness of the contingent auditory feedback intervention on the first dependent 
variable (i.e., emission of stereotypy), data are reported in Table 21 as a percentage of the 
mean decrease in 5-s intervals of stereotypy for all participants by comparing the mean 
from the pre-experimental probes with the mean from the post-experimental probes in 
academic, lunch, and recess periods. In addition, Table 21 reports the total percentage of 
mean decrease in intervals of stereotypy across three experimental conditions during the 
post-experimental condition probes in special education and general education settings. 
 Compared to the pre-experimental probes, during the post-experimental probes, 
Participants A, B, C, and D emitted 98%, 98%, 96%, and 91% lower frequency levels of 
stereotypy in academic, lunch, and recess periods in special education settings and 100%, 
91%, 97%, and 93% lower frequency levels of stereotypy in general education settings, 
respectively. The percentage of mean decrease in stereotypy across all participants during 
the post-experimental probes was 96% (range, 91%-98%) in special education settings 
and 96% (range, 91%-100%) in general education settings. The results showed that all 
participants’ frequency levels of stereotypy decreased significantly in both the special 
education settings and general education settings following the implementation of the 










Mean Percentage Decrease in 5-s Intervals of Stereotypy Emitted by Participants across 
Academic, Lunch, and Recess Periods and Total Mean Percentage Decrease in 
Stereotypy across Three Experimental Conditions during the Post-Experimental 
Condition Probes in Special Education and General Education Settings in Experiment II 
 
Participant M % Decrease in Stereotypy 
SE  GE 
 Academic 
A -99%  -100% 
B -96%  -79% 
C -98%  -100% 
D -90%  -96% 
 Lunch 
A -98%  -100% 
B -100%  -93% 
C -97%  -93% 
D -92%  -83% 
 Recess 
A -96%  -100% 
B -96%  -100% 
C -92%  -97% 
D -93%  -94% 
 Total M% Decrease in Stereotypy across 3 Conditions 
A -98%  -100% 
B -98%  -91% 
C -96%  -97% 
D -91%  -93% 
Note. M = mean; M% decrease in intervals of stereotypy was calculated by comparing the M from the pre-
experimental probe with the M from the post-experimental probe; Total M% decrease in stereotypy was 
calculated by adding the M% decrease in academic, lunch, and recess periods for each participant and 
dividing this number by 3 (in boldface); Pre = pre-experimental probe, Post = post-experimental probe; SE 






Dependent Variables II and III: Verbal Operants 
 Next, the results of the contingent auditory feedback intervention for the second 
and third dependent variables (i.e., emission of verbal operants initiated by the 
participants and peers) are reported in seven ways. First, Figures 12 and 13 present the 
results of the second and third dependent variables using a bar graph for all participants 
and peers. Figure 12 shows the mean number of verbal operants initiated by the 
participants, and Figure 13 shows the mean number of verbal operants initiated by peers 
in academic, lunch, and recess periods during 18 5-min pre- and post-experimental 










Figure 12. Figure 12 shows the mean number of verbal operants (including mands, tacts, 
intraverbals, and conversational units) initiated by Participants A, B, C, and D across all 
settings (including academic, lunch, and recess periods) during nine 5-min pre- and post-























































































Figure 13. Figure 13 shows the mean number of verbal operants (including mands, tacts, 
intraverbals, and conversational units) initiated by peers across all settings (including 
academic, lunch, and recess periods) during nine 5-min pre- and post-experimental 















































































 Mean and range of verbal operants. Second, data presented in Figures 12 and 
13 are reported in Table 22 as the mean (M) and range of verbal operants initiated by 
participants and peers across academic, lunch, and recess periods during nine 5-min pre- 
and post-experimental probes in special education and general education settings (i.e., a 
total of 60 5-s intervals). 
Table 22 
Mean and Range of Verbal Operants (Including Mands, Tacts, Intraverbals, and 
Conversational Units) Initiated by Participants and Peers across Academic, Lunch, and 
Recess Periods during Nine 5-min Pre- and Post-Experimental Probes in Special 
Education and General Education Settings in Experiment II 
 
Participant M and Range for VO Probe 
Pre  Post 
SE GE SE GE 
 Participant Initiated 
A 0.6 (0-3) 1.6 (0-7) 14 (11-18) 20.8 (7-27) 
B 0.9 (0-3) 6.1 (3-19) 10.8 (3-23) 32.1 (9-45) 
C 0.6 (0-3) 4.3 (0-15) 14.6 (4-25) 22.4 (11-51) 
D 0.1 (0-1) 0.3 (0-3) 11.7 (4-21) 22.8 (8-44) 
 Peer Initiated 
A 0.3 (0-1) 7.0 (5-26) 0.8 (0-5) 15.1 (12-26) 
B 0 10.3 (8-47) 0.3 (0-2) 23.1 (9-54) 
C 0 2.2 (4-8) 0.1 (0-2) 9.8 (6-23) 
D 0 2.2 (2-6) 0.7 (0-2) 15.1 (6-29) 
Note. M = mean (in boldface); VO = verbal operant; Pre = pre-experimental probe, Post = post-
experimental probe; SE = special education, GE = general education. 
 
 During the 5- min pre-experimental probes, Participants A, B, C, and D initiated a 
mean of 0.6, 0.9, 0.6, and 0.1 verbal operants in special education settings, and a mean of 
1.6, 6.1, 4.3, and 0.3 verbal operants in general education settings, respectively. In 




a mean of 0.3 verbal operants to Participant A, but there were no verbal operants initiated 
by peers for Participants B, C, and D. During the pre-experimental probes in general 
education settings, peers from the general education settings initiated a mean of 7.0, 10.3, 
2.2, and 2.2 verbal operants to Participants A, B, C, and D, respectively. 
 Following the implementation of the intervention, during the post-experimental 
probes, Participants A, B, C, and D initiated a mean of 14, 10.8, 14.6, and 11.7 verbal 
operants in special education settings and a mean of 20.8, 32.1, 22.4, and 22.8 verbal 
operants in general education settings, respectively. In addition, peers initiated a mean of 
0.8, 0.3, 0.1, and 0.7 verbal operants to Participants A, B, C, and D in special education 
settings, and peers in general education settings initiated a mean of 15.1, 23.1, 9.8, and 
15.1 verbal operants to Participants A, B, C, and D, respectively. Therefore, all 
participants initiated significantly increased numbers of verbal operants to their peers in 
both special education and general education settings following the auditory feedback 
intervention. In addition, following the intervention, peers from general education 
settings initiated increased numbers of verbal operants to all participants; however, the 
results showed no significant increase in the numbers of verbal operants initiated by the 
peers from the special education classroom. 
 Conversational units. Third, Figures 14 and 15 present the results for the second 
and third dependent variables using a bar graph for all participants as the mean number of 
conversational units initiated by participants and peers in academic, lunch, and recess 
periods during nine 5-min pre- and post-experimental probes in special education and 






Figure 14. Figure 14 shows the mean number of conversational units initiated by 
Participants A, B, C, and D across all settings (including academic, lunch, and recess 
periods) during nine 5-min pre- and post-experimental probes in special education and 

























































































Figure 15. Figure 15 shows the mean number of conversational units initiated by peers 
across all settings (including academic, lunch, and recess periods) during nine 5-min pre- 






















































































 Mean and range of conversational units. Fourth, data presented in Figures 14 
and 15 are reported in Table 23 as the mean (M) and ranges of conversational units 
initiated by participants and peers across academic, lunch, and recess periods during nine 
5-min pre- and post-experimental probes in special education and general education 
settings (i.e., a total of 60 5-s intervals). 
Table 23 
Mean and Range of Conversational Units Initiated by Participants and Peers across 
Academic, Lunch, and Recess Periods during Nine 5-min Pre- and Post-Experimental 
Probes in Special Education and General Education Settings in Experiment II 
 
Participant M and Range for CU Probe 
Pre  Post 
SE GE SE GE 
 Participant Initiated 
A 0 1.6 (0-5) 2.3 (1-4) 4.9 (0-6) 
B 0 1.6 (0-3) 1.0 (0-3) 5.7 (0-15) 
C 0 0.3 (0-1) 2.0 (0-4) 3.0 (0-8) 
D 0 0 1.7 (0-4) 3.3 (0-6) 
 Peer Initiated 
A 0 1.4 (1-5) 0 3.4 (0-6) 
B 0 0.1 (0-1) 0.2 (0-2) 4.6 (0-15) 
C 0 0.1 (0-1) 0.2 (0-2) 1.0 (0-3) 
D 0 0 0.1 (0-1) 2.3 (0-5) 
Note. M = mean (in boldface); CU = conversational unit; Pre = pre-experimental probe, Post = post-
experimental probe; SE = special education, GE = general education. 
 
 During the 5- min pre-experimental probes, Participants A, B, C, and D initiated 
no conversational units in special education settings, and Participants A, B, and C 
initiated a mean of 1.6, 1.6, and 0.3 conversational units, respectively, and Participant D 




experimental probes, peers in special education settings initiated no conversational units, 
and peers in general education settings initiated a mean of 1.4, 0.1, and 0.1 conversational 
units to Participants A, B, and C, respectively, and no peers initiated conversational units 
to Participant D. 
 Following the implementation of the intervention, during the post-experimental 
probes, Participants A, B, C, and D initiated a mean of 2.3, 1.0, 2.0, and 1.7 
conversational units in special education settings and a mean of 4.9, 5.7, 3.0, and 3.3 
conversational units in general education settings. In addition, peers in special education 
settings initiated a mean of 0.2, 0.2, and 0.1 conversational units to Participants B, C, and 
D, respectively, and no peers initiated conversational units to Participant A. Peers in 
general education settings initiated a mean of 3.4, 4.6, 1.0, and 2.3 conversational units to 
Participants A, B, C, and D during the post-experimental probes, respectively. Therefore, 
all participants initiated significantly increased numbers of conversational units to their 
peers in both special education and general education settings following the auditory 
feedback intervention. In addition, following the intervention, peers from general 
education settings initiated increased numbers of conversational units to all participants. 
However, peers from special education settings did not initiate significantly increased 
numbers of conversational units to Participants B, C, and D: No peers initiated 
conversational units to Participant A during the post-experimental probes in special 
education settings. 
 Mean percentage increase in verbal operants and conversational units. Table 
24 reports the mean percentage increase in total numbers of verbal operants and 




periods during nine 5-min pre- and post-experimental probes in special education and 
general education settings. Following the implementation of the auditory feedback 
intervention, compared to the pre-experimental probe, Participants A, B, C, and D 
initiated 96%, 92%, 96%, and 99% increased verbal operants in special education settings 
and 92%, 81%, 81%, and 99% increased verbal operants in general education settings 
during the post-experimental probes, respectively. In addition, during the post-
experimental probes, Participants A, B, C, and D initiated 100% increased conversational 
units in special education settings and 67%, 72%, 90%, and 100% increased 
conversational units in general education settings, respectively. 
 Following the implementation of the intervention, peers in both special education 
and general education settings initiated 100% increased verbal operants to Participants B, 
C, and D, and peers in special education settings initiated 63% increased verbal operants 
to Participant A while peers in general education settings initiated 54% increased verbal 
operants to Participant A during the post-experimental probes, respectively. In addition, 
peers in special education settings initiated 100% increased conversational units to 
Participants B, C, and D, and no peers initiated conversational units to Participant A. 
Furthermore, peers in general education settings initiated 59%, 98%, 90%, and 100% 
increased conversational units to Participants A, B, C, and D, respectively, during the 
post-experimental probes. The results of the auditory feedback intervention on the 
emission of the appropriate verbal behavior showed that when participants initiated 
increased numbers of verbal operants including conversational units to their peers, peers 
from both special education and general education settings initiated overall increased 





Mean Percentage Increase in Total Numbers of Verbal Operants (Including Mands, 
Tacts, Intraverbals, and Conversational Units) and Only Conversational Units Initiated 
by Participants and Peers across Academic, Lunch, and Recess Periods during Nine 5-
min Pre- and Post-Experimental Probes in Special Education and General Education 
Settings in Experiment II 
 
Participant M% Increase in Verbal Behavior 
VO  CU 
SE GE SE GE 
 Participant Initiated 
A +96% +92% +100% +67% 
B +92% +81% +100% +72% 
C +96% +81% +100% +90% 
D +99% +99% +100% +100% 
 Peer Initiated 
A +63% +54% +0% +59% 
B +100% +100% +100% +98% 
C +100% +100% +100% +90% 
D +100% +100% +100% +100% 
Note. M% = mean percentage; VO = verbal operants; CU = conversational unit; Pre = pre-experimental 
probe, Post = post-experimental probe; SE = special education, GE = general education. 
 
Implementation of Independent Variable: Auditory Feedback 
 Finally, Figure 16 shows the results of the implementation of the contingent 
auditory feedback intervention during academic, lunch, and recess periods for all 
participants in Experiment II. Data showed that all participants emitted a lower frequency 
level of stereotypy under each experimental condition period immediately following the 
onset of the intervention. The data are presented using a line graph. Participants A, B, C, 




Figure 16. Figure 16 shows the total number of 5-s intervals of stereotypy emitted by 
Participants A, B, C, and D in mainstream academic, lunch, and recess periods during 5-
min auditory feedback intervention sessions using a 5-s partial interval recording (i.e., a 





















































































 The results of Experiment II provided additive evidence for the effectiveness of 
auditory feedback in suppressing or eliminating stereotypy as found in Experiment I and 
other previous studies (e.g., Burleson et al., 1989; Deutsch & Parks, 1978; Hugh-Pennie, 
2006; Jorgenson, 1974; McCarty et al., 1978; Saperston, 1973; Underhill & Harris, 
1974). Compared to the pre-experimental probes, all participants emitted significantly 
lower frequency levels of stereotypy during the post-experimental probes in both the 
special education and general education settings across academic, lunch, and recess 
periods. In addition, a functional relation was demonstrated between the effects of the 
elimination of stereotypy and the socially appropriate verbal behaviors initiated by both 
the participants and peers in general education settings, and generalization effects were 
demonstrated in self-contained settings without interventions.  
Presence of Audience Control 
 Data collected during the pre-experimental probes provided evidence for the 
presence of audience control in all participants. They emitted high rates of stereotypy in 
self-contained special education settings across all periods, but they emitted low instances 
of stereotypy when they were placed in general education settings with one exception: 
During academic periods, Participant D emitted higher rates of stereotypy in the general 
education classroom than in the special education classroom. However, during lunch and 
recess periods, Participant D also emitted lower rates of stereotypy in the general 
education classroom. Therefore, the results showed that all participants behaved 
differently across two different settings with different audience contingencies. Thus, 




verbal audiences (i.e., peers) in the self-contained special education classroom in which 
the participants were habituated to the high frequency level of stereotypy emitted by 
other children with special needs and also themselves. In addition, they showed some 
levels of stimulus control of verbal audiences in general education settings as they 
emitted lower instances of stereotypy in the presence of typically developing peers than 
in the presence of peers with special needs. 
 Initial immediate drop of stereotypy during the intervention. In addition, all 
participants’ initial drop in stereotypy during the academic period intervention also 
suggests the presence of audience control in all participants. Data suggest that all 
participants suppressed or eliminated their emission of stereotypy within 3 auditory 
feedback intervention sessions on average, and did not necessarily require auditory 
feedback in order for them to maintain low to no instances of stereotypy. This means that 
participants’ behavior was under the relevant audience control. 
Role of the Audience in General Education Settings 
 The results of the study suggest how the important role the audience/environment 
plays in individuals’ acquisition of socially appropriate behaviors. Data collected during 
both the pre- and post-experimental probes demonstrated that both the participants and 
peers emitted more verbal operants and initiated higher numbers of conversational units 
in general education settings than in special education settings. In particular, data 
collected during the post-experiment probes revealed that as compared to the peers with 
special needs, typically developing peers from the general education classroom initiated 
significantly higher numbers of conversational units to participants. In addition, 




with special needs. Thus, as found in the previous studies, social reinforcement is the key 
factor in allowing children to access their social environment (Eby, 2011; Gold, 2013; 
Schmelzkopf, 2010; Sterkin, 2012; Tsiouri & Greer, 2007), and the results suggest that 
individuals need to have reinforcing audiences in order for them to engage in or acquire 
socially appropriate verbal behaviors.  
Effects of Stereotypy on Socially Appropriate Verbal Interactions 
 The current research finding also supports the previous findings that stereotypy 
can have a negative impact on the acquisition of social interactions and appropriate play 
skills for individuals with ASD (e.g., Jones et al., 1990; Tarbox et al., 2007; Wolery et 
al., 1985). Data collected during the pre-experimental probes demonstrated that 
participants, who emitted high frequency levels of stereotypy, emitted low numbers of 
conversational units, and vice versa. In other words, the individuals who emitted lower 
frequency levels of stereotypy engaged in more social interactions with peers than 
individuals with higher frequency levels of stereotypy. In addition, similar results were 
found during the post-experimental probes in both special and general education settings, 
and demonstrated that the decreased emission of stereotypy resulted in the increased 
emission of conversational units for all participants. All participants’ emission of 
stereotypy (including Participant D who emitted the highest frequency levels of 
stereotypy during the pre-experimental probes) decreased significantly (i.e., the mean of 
1.3% across all participants), and data revealed an overall increase in conversational units 
by all participants.  
 However, the results also showed significant differences between the participants: 




Participants C and D (see Figure 14). In addition, peers initiated significantly more 
conversational units to Participants A and B than to Participants C and D (see Figure 15). 
Such significant differences in the results of social interactions may be due to the 
differences in the severity of stereotypy across participants. At the onset of the study, all 
participants had similar levels of verbal repertoires; however, Participants C and D’s 
emission of stereotypic behaviors were very different from the ones emitted by 
Participants A and B.  
 For example, Participant A tapped a table or objects with both hands while 
shaking his body repetitively, and he screamed with a very high pitched tone or cried 
when unexpected changes were made in his daily schedule or routine. However, he did 
not emit any vocal stereotypy, and he was able to carry on conversation with others with 
moderate verbal prompting. In addition, even though he emitted high frequency levels of 
stereotypy, his socially inappropriate behaviors (including crying and screaming) were 
easily redirected. It was anecdotally observed that other typically developing peers often 
stared at Participant A when he emitted stereotypic behaviors, but soon they attempted to 
help him as he verbally asked for help when he was frustrated (e.g., “hey.., hey! Let me 
see! I must get it right! Oh no…. oh no… I must get it right!”). 
 Participant B did not emit any physical stereotypic behaviors, but he emitted very 
high frequency levels of vocal stereotypy including fantasy talk and palilalia. For 
example, Participant B often said dialogues he had heard from cartoons he watched 
before and recited TV commercials (e.g., “Transformers Generations Fall of Cybertron 
Series 1 Sound Blaster action figure available only at Walmart for $16.99”). It was 




rather strange as they stared at Participant B with a confused look when he emitted 
stereotypy. But after only few interactions, they began to laugh at Participant B’s recited 
TV commercials in a friendly way. In addition, Participant B and typically developing 
peers often laughed together, and Participant B asked them to repeat his commercials 
(e.g., “hey, say it. Transformers 2 movie with Burger King Kids Meal”) or the peers 
asked Participant B questions (e.g., “Hey, how do you remember it all? Wow! You’re so 
funny!”). Therefore, even though both Participants A and B emitted very high frequency 
levels of stereotypy during the pre-experimental probes, it was anecdotally observed that 
the typically developing peers did not seem to find Participants A and B unapproachable.  
 As compared to Participants A and B, Participants C and D were rather socially 
unapproachable due to the severity of their stereotypic behaviors in the intensity, 
frequency, duration, and form. Participant C often rocked his upper body back and forth 
with extended arms while staring at his hands and emitting repetitive non-contextual 
speech under his breath. In addition, Participant C rarely made eye contact with peers, 
and during transitions to and from different settings, he swung his body back and forth, 
and turned repetitively while standing and covering his ears with both hands. When 
Participant C emitted stereotypy, it was anecdotally observed that other typically 
developing peers often stared at Participant C or moved themselves away from him, but 
they did not ask any questions or offer to help even when Participant C cried. Thus, due 
to the severity of Participant C’s stereotypic behaviors, other peers seldom initiated social 
interactions during the pre-experimental probes. 
 Similarly, Participant D emitted very high frequency levels of stereotypy. He 




and then titled his head and rested it on his shoulder while repetitively saying dialogues 
he had heard from cartoons he watched before. Sometimes, teachers or peers nearby had 
to move away in order to avoid having a physical contact due to the severity of his 
repetitive body movements. It was anecdotally observed that when Participant D engaged 
in stereotypic behaviors, initially typically developing peers stared at Participant D, but 
after few observations, they stop looking at Participant D and acted as though he was not 
even there. Therefore, nobody initiated social interactions to Participant D during the pre-
experimental probes.  
 Thus, it is evident that Participants C and D’s emission of stereotypic behaviors 
were very different from the ones emitted by Participants A and B, and the differences in 
the severity of stereotypic behaviors across participants resulted in significantly different 


















Summary of Major Findings 
 My findings in Experiment I supported evidence for the effectiveness of 
contingent addition or removal of auditory stimuli in reducing the frequency levels of 
stereotypy and increasing self-awareness of one’s own stereotypic behaviors. Experiment 
II expanded the findings of Experiment I and the prior study by Sterkin (2012) by testing 
the effects of contingent auditory feedback on the elimination of stereotypy and the 
emission of socially appropriate verbal exchanges (i.e., conversational units) initiated by 
the participants and peers in the mainstream general education settings in the presence of 
typically developing peers. The results demonstrated a functional relation between the 
effects of auditory feedback and the socially appropriate verbal behaviors in general 
education settings, and generalization effects were demonstrated in self-contained special 
education settings without interventions. Thus, the results showed a generalized stimulus 
control across different settings as all participants’ emission of stereotypy decreased even 
when the experimenters (who functioned as an SD) were not present. In addition, research 
findings provided evidence for the relation between the important role of the audience 
and audience control.  
Role of the Audience in Audience Control 
 The findings from Experiment II provided evidence for Skinner’s (1957) theory 
on the important role that audiences play in audience control of stereotypy and socially 




general education settings, all participants’ suppressed or eliminated stereotypy was 
replaced by socially appropriate verbal behaviors (i.e., increased emission of 
conversational units) across both special education and general education settings. More 
importantly, all participants became more socially approachable by typically developing 
peers from the general education settings as measured by significantly increased peers’ 
initiation of conversational units. 
 Possible explanations to the presence of audience control. All participants’ IEP 
noted their inappropriate behaviors (i.e., high frequency levels of stereotypy) as 
problematic especially during social interactions with others and also during academic 
instruction as they interfered with learning. Participants A, B, and D’s former teachers 
noted in their IEPs that the participants lacked attentive behaviors and were difficult to 
teach due to their emission of stereotypy. Similarly, Participant C’s former teacher noted 
that he needed to increase self-awareness of his own stereotypic behaviors, and included 
having control over his stereotypy as one of his IEP goals. Thus, all participants had a 
long history of engaging in stereotypic behaviors in self-contained classrooms and 
lacking social interaction skills with peers.  
 One possible explanation for stereotypy and a lack of social interaction in self-
contained special education settings could be the presence of audience control. All 
participants behaved differently across two different settings with different audience 
contingencies (i.e., emitted higher rates of stereotypy in self-contained settings than in 
general education settings). In addition, when participants emitted lower frequency levels 
of stereotypy in the presence of typically developing peers, they engaged in more social 




reinforcing audiences (i.e., typically developing peers in this case) in order for them to 
engage in socially appropriate verbal behaviors. As found in the previous studies, social 
reinforcement is the key factor in allowing children to access their social environment 
(Eby, 2011; Gold, 2013; Schmelzkopf, 2010; Sterkin, 2012; Tsiouri & Greer, 2007). 
Therefore, these findings are significant as they suggest that the participants had stimulus 
control of verbal audiences in the self-contained special education classroom in which the 
participants were habituated to the high frequency level of stereotypy and the punishment 
of social initiations. Thus, the results of the studies provided evidence that the 
audience/environment plays an important role in individuals’ acquisition of socially 
appropriate behaviors. 
Educational Implications 
 Current research findings have significant educational implications for the 
importance and necessity of the mainstreaming experiences for children with special 
needs who have audience control and other necessary verbal developmental cusps and 
capabilities in order for them to achieve both academic and social growth. 
 Academic. During the pre-experimental probes, all participants emitted 
significantly high rates of stereotypy during the academic periods (i.e., approximately 
half of the instructional time) across both special education and general education 
settings; however, during the post-experimental probes, their emission of stereotypy 
decreased significantly (i.e., less than 2 % of the academic period). In addition, based on 
anecdotal observations, all participants were more attentive during the instructional 
periods, and required fewer prompts than prior to the onset of the experiment. In addition, 




increased and they began to ask appropriate questions to both the general education 
teacher and peers from the general education classroom. 
 Social interactions. Similar changes were observed during the non-instructional 
periods (i.e., lunch and recess periods). Following the auditory feedback intervention in 
general education settings, all participants emitted significantly low to no instances of 
stereotypy during both lunch and recess periods. Even other TAs and staff members in 
the participants’ public school anecdotally noted the changes in the participants’ 
behaviors. For example, the participants greeted others without verbal prompts, made 
appropriate comments, and asked more questions during non-instructional periods. In 
addition, staff members and other typically developing peers in the hallway began to 
initiate more conversation with the participants. General education teachers often asked 
the participants to join for special activities or academic lessons in their classrooms. In 
addition, other typically developing peers (who were not in the participants’ mainstream 
general education classroom) also often asked the participants if they could join during 
recess or lunch periods. Therefore, all participants had increased opportunities for both 
age appropriate academic lessons and leisure activities (e.g., playing card games).  
 However, based on both the anecdotal observations and data collection (i.e., 
increased initiation of conversational units), while the participants made significant 
progress in general education settings, they continued to show a lack of social 
interactions (i.e., initiation of lower number of conversational units) in the special 
education classroom. In addition, while they maintained suppressed emission of 
stereotypy, all participants continued to or preferred to play alone in the self-contained 




periods (e.g., coloring, drawing, and reading alone). This implies the necessity of 
mainstreaming experiences for children with special needs who have the necessary 
prerequisite verbal repertories, so that they do not spend their recess period alone, but use 
the time to engage in socially appropriate interactions with others. 
 Mainstreaming experiences. Current research findings provide evidence for 
Skinner’s (1957) notion that having audience control is a critical part of language 
acquisition. Having audience control of stereotypy allows children to become more 
socially approachable and accepted by their peers, and as a result, it increases their 
opportunities to be involved in social interactions as both the speaker and listener (Hugh-
Pennie, 2006; Sterkin, 2012). In addition, in order for students with disabilities to be 
successful in mainstream general educational settings, they need to be able to 
discriminate between appropriate and inappropriate verbal behaviors in the presence of 
typically developing peers; furthermore, engaging in appropriate verbal interaction (i.e., 
emission of conversational units) with typically developing peers is imperative for them 
to be mainstreamed successfully (Alquraini & Gut, 2012; Mastropieri & Scruggs, 2009). 
In addition, Sterkin (2012) also discussed having audience control as a major implication 
for the readiness of children for inclusion in a general education setting. Thus, the 
educational implications of the current research findings are significant in that they 
provided evidence for the importance and necessity of mainstreaming experiences for 
children with special needs who have audience control and other necessary verbal 
developmental cusps and capabilities in order for them to advance social interaction skills 
and language. On the other hand, for children without audience control, mainstreaming 




with social interactions. For example, when stereotypy is eliminated or suppressed, 
children without audience control may hide from others or emit other behaviors that are 
socially inappropriate rather than engaging in social interactions. 
Limitations and Implications for Future Research 
 One possible explanation for the acquisition of increased socially appropriate 
behaviors by all participants could be that they had no choice but to talk to their peers as 
the emission of stereotypy (the preferred behavior) was punished by the presentation of 
auditory feedback, and later by the presence of the experimenter (i.e., the source of 
punishment). Another possible explanation for the participants’ socially appropriate 
behaviors could be a generalized stimulus control of a verbal audience as demonstrated 
during the post-experimental probes. In other words, the presence of the experimenters 
(who were also part of the audiences) initially functioned as an SD for the participants to 
have audience control of their own behaviors and behave appropriately and differently in 
relation to the audience present (i.e., the experimenter); however, the stimulus control 
transferred to other audiences (e.g., typically developing peers) during the course of the 
study, and resulted in participants’ increased verbal operants with peers. However, the 
major limitation of Experiment II was a lack of data testing on the maintenance effects of 
the auditory feedback procedure in mainstream general education settings. Due to the 
time constraint, data could not be collected. Thus, current data cannot confirm whether 
the procedure used in Experiment II set the occasions for children to acquire and expand 
different reinforcers so that they can maintain suppressed stereotypy and increase 




 Test of the absence of the experimenter. Another limitation of Experiment II 
was the presence of experimenters. The results of the previous studies showed that 
students emitted increased numbers of verbal operants in the absence of the 
adults/teachers (Dale & Kelly, 1972; Donley & Greer, 1993). Perhaps, an even higher 
increase in conversational units by all participants could have been demonstrated if the 
presence of the experimenter was eliminated in current study. Therefore, testing the 
effects of the auditory feedback procedure in the absence of the experimenter may be 
necessary to further investigate the effectiveness of the auditory feedback procedure on 
the elimination of stereotypy and the emission of socially appropriate behaviors for 
children with audience control.  
 The possibility of using a wireless bug in the ear device for the auditory feedback 
was attempted as it can eliminate the presence of the experimenter and others cannot hear 
the beeping sound; however, it could not be used in Experiment II as all participants were 
very sensitive to certain textures against their skin. Similarly, using a wireless Bluetooth 
auditory feedback device may eliminate the presence of the experimenter. However, for 
the participants in my experiment, initial pairing of the presence of the experimenter and 
the auditory feedback was necessary as their emission of high rates of stereotypy required 
close supervision so that their behavior was not too disruptive for other students. Thus, 
for students with severe stereotypic behaviors, direct implementation of auditory 
feedback by the experimenter/adult may be necessary.  
 Test of the early generalization effects across settings. Data showed the initial 
drop of the stereotypy by all participants within on average 3 sessions as a result of 




there may have been generalization effects between different experimental condition 
settings (i.e., academic, lunch, and recess). However, due to the time constraint (i.e., 18 
probes) and staff management issues, even though the effects of the auditory feedback 
were anecdotally observed in other settings before the implementation of the auditory 
feedback intervention, probes were not conducted. In other words, conducting another 
pre-intervention probe in lunch and recess periods (i.e., without intervention) following 
the intervention only in academic periods may be necessary. 
 Different social reinforcement.  In addition, the social reinforcement from peers 
is different from one that is recruited from adults. Children are used to receiving 
instruction from adults; therefore, they are not conditioned to ask questions (i.e., rather 
conditioned to answer questions and follow directions). Thus, in order to expand 
children’s audience control across different groups of audiences, conditioning asking 
questions with social reinforcement may be necessary to evoke increased initiation of 
conversational units between children and adults.  
 Appropriate verbal exchanges. Lastly, as a function of the auditory feedback in 
the presence of the typically developing peers, the participants in Experiment II emitted 
significantly increased social verbal exchanges. However, it was noted during the course 
of the study that typically developing peers often did not punish participants’ 
inappropriate questions or comments (i.e., setting irrelevant stimulus control). For 
example, Participant A asked one of the typically developing peers, “So, hey! Are you a 
girl or boy?” The girl replied with a smile, “Well, I am a girl. I just like to dress like a 
boy.” Participant A continued to question: “How come? No, you must wear a dress and 




exchanges; however, in this case, Participant A’s behavior was rather reinforced. 
Therefore, teaching what is appropriate and inappropriate may be necessary for children 
with special needs to have audience control under relevant stimulus control.   
Conclusion 
 The current study provides evidence that auditory feedback was effective in 
eliminating stereotypy, and in order to maintain suppressed stereotypy and replace it with 
socially appropriate behaviors, having audience control and social reinforcement as 
conditioned reinforcement are necessary. Further, this study suggests that having 
audience control is a key factor for children with special needs to mainstream 
successfully in general education settings. That being said, the significance of these 
findings is not limited to mainstreaming. The results from the current study suggest that 
mainstreaming experiences will be necessary and important only if children have the 
necessary prerequisite verbal repertoires (including audience control) in order for them to 














Abelson, A. G. (1983). Infantile autism: An overview. Journal of Psychiatric Treatment 
 and Evaluation, 5, 31-35. 
 
Ahearn, W. H., Clark, K. M., MacDonald, R. P. F., & Chung, B. I. (2007), Assessing and 
 treating vocal stereotypy in children with autism. Journal of Applied Behavior 
 Analysis, 40, 263-275. 
 
Aiken, J. M., & Salzberg, C. L. (1984). The effects of a sensory extinction procedure on 
 stereotypic sounds of two autistic children. Journal of Autism and Developmental 
 Disorders, 14(3), 291-299.  
 
Albers, A & Greer, R.D. (1991). Is the three-term contingency trial a predictor of 
 effective instruction? Journal of Behavioral Education, 1(3), 337-354. 
 
Allen, K. M., Blascovich, J., Tomaka, J., & Kelsey, R. M. (1991). Presence of human 
 friends and pet dogs as moderators of autonomic responses to stress in women. 
 Journal of Personality and Social Psychology, 61, 582-589. 
 
Alquraini, T., & Gut, D. (2012). Critical components of successful inclusion of students 
 with severe disabilities: Literature review. International Journal of Special 
 Education, 27(1), 42-59. 
 
Ayllon, T. & Azrin, N. (1968). The Token Economy: A Motivational System for Therapy 
 and Rehabilitation. New York: Appleton Century Crofts. 
 
Baker, S. C., Jung, A. P., & Petrella, J. K. (2011). Presence of observers increases on 
 repetition maximum in college-age males and females. International Journal of 
 Exercise Science, 4(3), 199-203. 
 
Baer, D., Wolf, M. M., & Risley, T. (1968). Some current dimensions of applied behavior 
 analysis. Journal of Applied Behavior Analysis, 1, 91-97. 
 
Baker, J. R., & Hudson, J. L. (2014). Friendship quality and social information 
 processing in clinically anxious children. Child Psychiatry Human Development, 
 45, 12-23. 
 
Barnes-Holmes, D., Barnes-Holmes, Y., & Cullinan, V. (2001). Relational frame theory 
 and Skinner’s Verbal Behavior. The Behavior Analyst, 23, 69-84. 
 
Baron, R. S. (1986). Distraction/conflict theory: Progress and problems. In L. Berkowitz 
 (Ed.), Advances in experimental social psychology (Vol. 19, pp. 1-40). New York: 
 Academic. 
Baron, R. S., Moore, D., & Sanders, S. G. (1978). Distraction as a source of drive in 




 816- 824. 
 
Barrera, R. D., Lobato-Barrera, D., & Sulzer-Azaroff, B. (1980). A simultaneous 
 treatment comparison of three expressive language training programs with a mute 
 autistic child. Journal of Autism and Developmental Disorders, 10(1), 21-37. 
Barrera, R. D., & Sulzer-Azaroff, B. (1983). An alternating treatment comparison of oral 
 and total communication training programs with echolalic autistic children. 
 Journal of Applied Behavior Analysis, 16(4), 379-394. 
 
Bell, A. (1984). Language style as audience design. Language and Society, 13, 145-204. 
 
Bell, D. J., Luebbe, A. M., Swenson, L. P., & Allwood, M. A. (2009). The children’s 
 evaluation of everyday social encounters questionnaire: comprehensive 
 assessment of children’s social information processing and its relation to 
 internalizing problems. Journal of Clinical Child Adolescent Psychology, 38(5), 
 705–720. 
 
Berkson, G. (1967). Abnormal stereotyped motor acts. In J. Zubin & H. F. Hung (Eds.), 
 Comparative Psychopathology (pp. 76-94). New York: Grune and Stratton. 
 
Berkson, G., & Mason, W. A. (1964). Stereotyped behaviors of chimpanzees: Relation to 
 general arousal and alternative activities. Perceptual and Motor Skills, 19, 635–
 652. 
Berkson, G., & Tupa, M. (2000). Early development of stereotyped and self-injurious 
 behaviors. Journal of Early Intervention, 23(1), 1-19. 
 
Berndt, T. J. (1982). The features and effects of friendship during early adolescence. 
 Child Development, 53, 1447–1460. 
 
Blascovich, L., Mendes, W. B., Hunter, S. B., & Salomon, K. (1999). Social 
 “facilitation” as challenge and threat. Journal of Personality and Social 
 Psychology, 28, 1-51. 
Bodfish, J. W., Symons, F. J., Parker, D. E., & Lewis, M. H. (2000). Varieties of 
 repetitive behavior in autism: Comparisons to mental retardation. Journal of 
 Autism and Developmental Disorders, 3(3), 237-243. 
 
Burleson, S., Center, D. B., & Reeves, H. (1989). The effect of background music on task 
 performance in psychotic children. Journal of Music Therapy, 26(4), 198-205. 
 
Butler, J., & Baumeister, R. F. (1998). The trouble with friendly faces: Skilled
 performance with a supportive audience. Journal of Personality and Social
 Psychology, 75, 1213-1230. 
 




Catts, H. W., & Kamhi, A. G. (2005). Language and Reading Disabilities. Boston: Allyn 
 & Bacon. 
 
Charlop, M. (1983). The effects of echolalia on acquisition and generalization of 
 receptive labeling in autistic children. Journal of Applied Behavior Analysis, 16, 
 111-126. 
 
Charlop, M. H., & Milstein, J. P. (1989). Teaching autistic children conversational speech 
 using video modeling. Journal of Applied Behavior Analysis, 22(3), 275-285. 
 
Coie, J. D. (1990). Toward a theory of peer rejection. In S. R. Asher & J. D. Coie (Eds.), 
 Peer rejection in childhood. NY: Cambridge University Press. 
 
Colón, C. L., Ahearn, W. H., Clark, K. M. & Masalsky, J. (2012). The effects of verbal 
 operant training and response interruption and redirection on appropriate and 
 inappropriate vocalization. Journal of Applied Behavior Analysis, 45, 107-120. 
 
Cooper, J. O., Heron, T. E., & Heward, W. L. (1987). Applied behavior analysis. Upper 
 Saddle River, NJ: Pearson Education Inc. 
 
Cooper, J. O., Heron, T. E., & Heward, W. L. (2007). Applied Behavior Analysis (2nd 
 ed.). Upper Saddle River, NJ: Pearson Education Inc. 
 
Costanzo, P. R., & Shaw, M. E. (1966). Conformity as a function of age level. Child 
 Development, 37, 967-975. 
Cottrell, N. B., Rittle, R. H., & Wack, D. L. (1967). The presence of an audience and list 
 type (competitional or noncompetitional) as joint determinants of performance in 
 paired-associates learning. Journal of Personality, 35, 425-434. 
 
Cottrell, N. B., Wack, D. L, Sekerak, G. J., & Rittle, R. H. (1968). Social facilitation of 
 dominant responses by the presence of an audience and the mere presence of 
 others. Journal of Personality and Social Psychology, 9(3), 245-250. 
 
Cowdery, G. E., Iwata, B. A., & Pace, G. M. (1990). Effects and side effects of DRO as 
 treatment for self- injurious behavior. Journal of Applied Behavior Analysis, 23, 
 497–506. 
 
Crick, N. R., & Dodge, K. A. (1994). A review and reformulation of social information-
 processing mechanisms in children’s social adjustment. Psychology, 115(1), 74–
 101. 
 
Crystal, D. (2006). How language works. London: Penguin Books. 
 
Dale, P. S., & Kelly, D. (1972). Language use and social setting: A suggestion for early 





Delgado, J. A. P., & Oblak, M. (2007). The effects of daily intensive tact instruction on 
 the emission of pure mands and tacts in non-instructional settings by three 
 preschool children with developmental delays. Journal of Early and Intensive 
 Behavioral Interventions, 4, 392-411. 
Deutsch, M., & Gerard, H. G. (1955). A study of normative and informational social 
 influence upon individual judgment. Journal of Abnormal and Social Psychology, 
 59, 204–209. 
 
Deutsch, H., & Parks, A. L. (1978). The use of contingent music to increase appropriate  
  conversational speech. Mental Retardation, 16(1), 33-36. 
 
Dinsmoor, J. A. (1985). The role of observing and attention in establishing stimulus 
 control. Journal of Experimental Analysis of Behavior, 43, 365-381. 
 
Donahoe, J. W., & Palmer, D. C. (2004). Learning and complex behavior. Richmond, 
 MA: Ledgetop Publishing. 
 
Donley, C. R., & Greer, R. D. (1993). Setting events controlling social verbal exchanges 
 between students with developmental delays. Journal of Behavioral Education, 
 3(4), 387-401. 
 
Du, L. (2011). The effects of mirror instruction on the emergence of generalized imitation 
 of physical movements in 3-4 year olds with autism. (Doctoral dissertation, 
 Columbia University). Available from ProQuest Dissertations and Theses 
 database. (UMI No. 3479276) 
Dunlap, G., Dyer, K., & Koegel, R. L. (1983). Autistic self-stimulation and intertrial 
 interval duration. American Journal of Mental Retardation, 88, 194–202. 
Eby, C. M. (2011). Effects of social reinforcement versus tokens on the spontaneous 
 speech of preschoolers. (Doctoral dissertation, Columbia University). Available 
 from ProQuest Dissertations and Theses database. (UMI No. 3454239) 
 
Eby, C. M., Greer, R. D., Tullo, L. D., Baker, K. A., & Pauly, R. (2010). Effects of 
 multiple exemplar instruction on the transformation of stimulus function across 
 written and vocal spelling instruction responses by students with autism. The 
 Journal of Speech-Language Pathology and Applied Behavior Analysis, 5(1), 20-
 31.  
 
 Ervin-Tripp, S. (1964). An analysis of the interaction of language, topic, and listener. 
 American Anthropologist, 66, 86-102. 
 
Easterbrook, J. A. (1959). The effect of emotion on cue-utilization and the organization 
 of behavior. Psychological Review, 66, 183–201. 
 




 (2004). An evaluation of response cost in the treatment of inappropriate 
 vocalizations maintained by automatic reinforcement. Journal of Applied 
 Behavior Analysis, 37, 83–87. 
 
Feinberg, J. M., & Aiello, J. R. (2010). The effect of challenge and threat appraisals 
 under evaluative presence. Journal of Applied Social Psychology, 40(8), 2071-
 2104. 
 
Field, A. P., & Lester, K. J. (2010). Learning of information processing biases in anxious 
 children and adolescents. In: Hadwin JA, Field AP (Eds). Information processing 
 biases and anxiety: a develop- mental perspective. Wiley-Blackwell, Malden, 
 253–278. 
 
Fox, R. D., Faw, G. D., McMorrow, M. J., Kyle, M. S., & Bittle, R. G. (1988). Replacing  
  maladaptive speech with verbal labeling responses: An analysis of generalized  
  responding. Journal of Applied Behavior Analysis, 21, 411-417. 
 
Foxx, R. (1998). A comprehensive treatment program for inpatient adolescents. 
 Behavioral Interventions, 13, 67-77. 
Foxx, R. M., & Azrin, N. H. (1973). Toilet training persons with developmental 
 disabilities: A rapid program for day and nighttime independent toileting. 
 Harrisburg, PA: Help Services Press. 
 
Gautreaux, G. G. (2005). The effects of monitoring training on the acquisition of an 
 observational learning repertoire under peer tutoring conditions, generalization 
 and collateral effects. (Doctoral dissertation, Columbia University). Available 
 from ProQuest Dissertations and Theses database. (UMI No. 3174795)  
Gilic, L. (2005). The development of naming in two-year old children. (Doctoral 
 dissertation, Columbia University). Available from ProQuest Dissertations and 
 Theses database. (UMI No. 3213505) 
 
Gold, L. D. (2013). A functional analysis on the effects of an observational intervention 
 using a peer-yoked contingency game board on the induction of observational 
 performance, observational acquisition and naming. (Doctoral dissertation, 
 Columbia University). Available from ProQuest Dissertations and Theses 
 database. (UMI No. 3561964) 
 
Goldiamond, I. (1962). Perception. In A. J. Bachrach (Ed.). Experimental foundations of 
 clinical psychology. New York; Basic Books. 
 
Greenwood, C. R., Hart, B., Walker, D., & Risley, T. (1994). The opportunity to respond 
 and academic performance revisited: A behavioral theory of developmental 
 retardation and its prevention. In R. Gardner, III, D. M. Sainato, J. O. Cooper, T. 
 E. Heron, W. L. Heward, J. Eshleman, & T. A. Grossi (Eds.), Behavior Analysis 




 Monterey, CA: Brooks/Cole. 
 
Greer, R. D. (1981). A review of psychological foundations of musical behavior. Journal 
 of Research in Music Education, 29(1), 71-72. 
Greer, R. D. (1991). The teacher as strategic scientist: A solution to our educational 
 crisis? Behavior and Social Issues, 1, 25-41. 
Greer, R. D. (1994). The measure of a teacher. In R. Gardner III, D. M. Sainata, J. O. 
 Cooper, T. E. Heron, W. L. Heward, J. W. Eschelman, & T. A. Grossi (Eds.), 
 Behavior analysis in education: Focus on measurably superior instruction (pp. 
 325-335). Pacific Grove, CA: Brooks Cole. 
 
Greer, R. D. (1997). The comprehensive application of behavior analysis to schooling 
 (CABAS®). Behavior and Social Issues, 7(1), 59-63. 
 
Greer, R. D. (2002). Designing teaching strategies: An applied behavior analysis systems  
  approach. New York: Academic Press. 
  
Greer, R. D. (2004). Verbal Behavior Development Assessment (VBDA). Unpublished 
 manuscript, Teachers College, Columbia University. 
 
Greer, R. D. (2008). The Ontogenetic Selection of Verbal Capabilities: Contributions of  
  Skinner’s verbal behavior theory to a more comprehensive understanding of  
  language, International Journal of Psychology and Psychological Therapy, 8(3),  
  363-386. A special issue commemorating the fiftieth anniversary of the  
  publication of B. F. Skinner’s 1957 Verbal Behavior. (Edited by Carmen Luciano,  
  Miguel Rodriguez Valverde, and Charles Catania). 
 
Greer, R. D., Becker, B. J., Saxe, C. D., & Mirabella, R. F. (1985). Conditioning histories 
 and setting stimuli controlling engagement in stereotypy or toy play. Analysis and 
 Intervention with Developmental Disabilities, 5, 269-284. 
 
Greer, R. D., Chavez-Brown, M., Nirgudkar, A. S., Stolfi, L., & Rivera-Valdes, C. L.  
  (2005). Acquisition of fluent listener responses and the educational advancement  
  of young children with autism and severe language delays. European Journal of  
  Behavior Analysis, 6, 88-126. 
 
Greer, R. D., Corwin, A. & Buttigieg, S. (2010). The effects of the verbal developmental 
 capability of naming on how children can be taught. Revista Psychologie Mexico. 
 
Greer, R. D., Dorow, L. G., & Hanser, S. (1973). Music discrimination training and the 
 music selection behavior of nursery and primary level children. Bulletin of the 
 Council for Research in Music Education, 35, 30-43. 
 
Greer, R. D., Dorow, L. G., & Randall, A. (1974). Music listening preferences of  




  354. 
 
Greer, R. D., Dorow, L. G., Wachhaus, G., & White, E. (1973). Adult approval and  
  students’ music selection behavior. Journal of Research in Music Education, 21,  
  293-299. 
Greer, R. D., Dorow, L. G., & Wolpert, R. (1980). The effects of conditioning 
 reinforcement for music stimuli on rate of learning match-to-sample 
 discrimination. Unpublished Paper. Teachers College, Columbia University. 
 
Greer, R. D., & Keohane, D. D. (2009). CABAS® contributions to identifying, inducing,  
  and sequencing verbal development. In P. Reed (Ed), Behavioral Theories and 
 Interventions for Autism (pp. 235-271). New York: Nova. 
 
Greer, R. D., & Longano, J. (2010). Naming a rose: How we may learn to do it. The  
  Analysis of Verbal Behavior, 26, 73-106. 
 
Greer, R. D., & McCorkle, N. P. (2009). CABAS® International curriculum and  
Inventory of repertoires for children from pre-school through kindergarten, 4th 
ed. Yonkers, NY: CABAS/Fred S. Keller School. (Publication for use in 
CABAS® schools only). 
 
Greer, R. D., & McDonough, S. H. (1999). Is the learn unit a fundamental unit of 
pedagogy? The Behavior Analyst, 20(1), 5-16. 
 
Greer, R. D., Nirgudkar, A., & Park, H. (2003). The effect of multiple exemplar 
 instruction on the transformation of mand and tact functions. Paper presented at 
 the annual international conference of the Association for Behavior Analysis, San 
 Francisco, CA. 
Greer, R. D. & Polirstak, S. R. (1982). Collateral gains and short-term maintenance in 
 reading and on-task responses by inner city adolescents as a function of their use 
 of social reinforcement while tutoring. Journal of Applied Behavior Analysis, 15, 
 123-139. 
Greer, R. D., & Ross, D. E. (2008). Verbal behavior analysis: Inducing and expanding 
complex communication in children with severe language delays. Boston: Allyn 
& Bacon. 
 
Greer, R. D., & Singer-Dudek, J. (2008). The emergence of conditioned reinforcement 
 from observation. Journal of Experimental Analysis of Behavior, 89(1), 15-29. 
 
Greer, R. D., Singer-Dudek, J. & Gautreaux, G. (2006). Observational learning. 
 International Journal of Psychology, 42, 486-499. 
 
Greer, R. D., Singer-Dudek, J., Longano, J., & Zrinzo, M. (2008). The emergence of 




 school age children. Revista Mexicana de Psicologia, 25, 5-26. 
 
Greer, R. D., & Speckman, J. (2009). The integration of speaker and listener responses: A 
 theory of verbal development. Psychological Record, 59, 449-488. 
Greer, R. D., Stolfi, L., Chavez-Brown, M., & Rivera-Valdes, C. (2005). The emergence 
 of the listener to speaker component of naming in children as a function of 
 multiple exemplar instruction. The Analysis of Verbal Behavior, 21, 123-134. 
Greer, R. D., Yuan, L., & Gautreaux, G. (2005). Novel dictation and intraverbal 
 responses as a function of multiple exemplar instruction history. The Analysis of 
 Verbal Behavior, 21, 99-116. 
 
Guerin, B. (1994). Analyzing social beahvior: Behavior analysis and the social sciences. 
Reno, NV: Context Press. 
 
Guerin, B., & Innes, J. M. (1984). Explanations of social facilitaion: a review. Current 
Psychology, 3(2), 32-52. 
 
Hagopian, L. P., & Toole, L. M. (2009). Effects of response blocking and competing 
stimuli on stereotypic behavior. Behavioral Interventions, 24, 2, 117-125. 
 
Hanawalt, N. G., & Ruttiger, K. F. (1944). The effect of an audience on remembering. 
 The Journal of Social Psychology, 19, 259-272. 
 
Hare, A. P. (1962). Handbook of small group research. Glencoe, 111. Free Press. 
 
Hart, B., & Risley, T. (1995). Meaningful differences in the everyday experiences of 
 young American children. Baltimore, Maryland: Paul H. Brookes Publishing Co. 
 
Hayes, S. C., Barnes-Holmes, D., & Roche, B. (Eds.). (2001). Relational Frame Theory: 
 A post- Skinnerian account of language and cognition. New York, NY: Plenum. 
 
Henchy, T. & Glass, C. D. (1968). Evaluation apprehension and the social facilitation of 
 dominant and subordinate responses. Journal of Personality and Social 
 Psychology, 10(4), 446-454. 
 
Hollander, E. P. (1958). Conformity, status, and idiosyncrasy credits. Psychological 
 Review, 2, 117-127. 
 
Horne, P. J., & Lowe, C. F. (1996). On the origins of naming and other symbolic 
 behavior. Journal of Experimental Analysis of Behavior, 65(1), 185-241. 
Huera, M., Bishop, S. L., Duncan, A., Hus, V., & Lord, C. (2012). Application of DSM-5 
 criteria for autism spectrum disorder to three samples of children with DSM-IV 
 diagnoses of pervasive developmental disorders. American Journal of Psychiatry, 





Hugh-Pennie, A. K. (2006). The effects of contingent auditory consequences on non-
 contextual repetitive speech/palilalia (Doctoral dissertation, Columbia 
 University). Available from ProQuest Dissertations and Theses database. (UMI 
 No. 3213522) 
 
Hughes, E. C. (1946). The knitting of racial groups in industry. American Sociological 
 Review, 11, 512-519. 
 
Ingham, P. & Greer, R. D. (1992). Changes in student and teacher responses in observed 
 and generalized settings as a function of supervisor observations. Journal of 
 Applied Behavior Analysis, 25, 153-164. 
 
Iwata, B. A. (1999). From the editor. Self-Injury Abstracts and Reviews, 8, 1. 
 
Johnston, J. M., & Pennypacker, H. S. (1993). Strategies and tactics of behavioral 
 research (2nd ed.). Hillsdale, NJ: Lawrence Erlbaum Associates. 
 
Jones, R. S. P., Wint, D., & Ellis, N. C. (1990). The social effects of stereotyped 
 behavior. Journal of Mental Deficiency Research, 34, 261–268. 
 
Jorgenson, H. (1974). The use of a contingent music activity to modify behaviors which 
 interfere with learning. Journal of Music Therapy, 11(1), 41-46. 
 
Karmali, I. L. (2000). Reducing echolalia and palilalia by teaching the tact operant to 
 young children with autism. (Doctoral dissertation, Columbia University). 
 Available from ProQuest Dissertations and Theses database. (UMI  No. 9970212) 
 
Karmali, I. L., Greer, R. D., Nuzzulo-Gomez, R., Ross, D. E., & Rivera-Valdes, C. 
 (2005). Reducing palilalia by presenting tact corrections to young children with 
 autism. The Analysis of Verbal Behavior, 21, 145-153. 
 
Kazdin, A., & Bootzin, R. (1972). The token economy: an evaluative review. Journal of 
 Applied Behavior Analysis, 5, 343-372. DOI: 10.1901/jaba.1972.5-343. 
 
Keller, F. S., & Schoenfeld, W. N. (1950). Principles of psychology. New York, NY: 
 Appleton- Century-Crofts. 
Keohane, D., Pereira-Delgado, J, & Greer, R.D. (2009). Observing responses: 
 Foundations of higher-order verbal operants. In Rehfeldt, R. A. & Barnes-
 Holmes, Y. (Eds.), Derived relational responding: Applications for learners with 
 autism  and other developmental disabilities (pp.41-62). Oakland, CA: New 
 Harbringer Publications, Inc. 
 
Keohane, D. D., & Greer, R. D. (2005). Teachers’ use of verbally governed algorithm 
 and student learning. International Journal of Behavioral and Consultation 





Keohane, D. D., Greer, R. D., & Ackerman, S. A. (2006). The effects of conditioning  
  visual tracking on the acquisition of instructional objectives by pre-listeners and  
  pre-speakers. Paper presented as part of a symposium at the annual international  
  Association of Applied Behavior Analysis, Atlanta, Ga. 
 
Keohane, D. D., Pereira-Delgado, J. A., & Greer, R. D. (2009). Observign resposnes: 
 Foundations of higher order verbal oprants, pp. 35-76. In Y. Barnes-Holmes and 
 R. A. Rehfeldt (Eds.). Application of Relational Frame Theory. California: 
 Harbringer Press. 
 
Kosten, P. A., Scheier, L. M., & Grenard, J. L. (2012). Latent class analysis of peer 
 conformity: Who is yielding to pressure and why? Youth & Society, 45(4), 565-
 590. 
 
Lamarre, J., & Holland, J. G. (1985). The functional independence of mands and tacts. 
 Journal of the Experimental Analysis of Behavior, 43, 5-19. 
Landy, D. (1972). The effects of an overheard audience’s reaction and attractiveness on 
 opinion change. Journal of Experimental Social Psychology, 8, 276-288. 
 
LeBlanc, L. A., Coates, A. M. Daneshvar, S., Charlop-Christy, M. H., Morris, C., & 
 Lancaster, B. M. (2003). Using video modeling and reinforcement to teach 
 perspective taking skills to children with autism. Journal of Applied Behavior 
 Analysis, 36(2), 253-257. 
 
Lerman, D. C., & Iwata, B. A. (1996). A methodology for distinguishing between 
 extinction and punishment effects associated with response blocking. Journal of 
 Applied Behavior Analysis, 29, 231–234. 
Lewis, M. H., & Bodfish, J. W. (1998). Repetitive behavior disorders in autism. Mental 
 Retardation and Developmental Disabilities Research Reviews, 4, 80–89. 
Liu-Gitz, L., & Banda, D. R. (2010). A replication of the RIRD strategy to decrease vocal 
  in a student with autism. Behavioral Interventions, 25, 77-87. 
 
Lodhi, S., & Greer, R. D. (1989). The speaker as listener. Journal of Experimental 
 Analysis of Behavior, 51(3), 353-359. 
 
Longano, J., & Greer, R. D. (2006). The effects of a stimulus-stimulus pairing procedure 
 on the acquisition of conditioned reinforcement for observing and manipulating 
 stimuli by young children with autism. Journal of Early and Intensive Behavioral 
 Interventions, 3, 62-80. 
 
Lovaas, O. I., Newsom, C., & Hickman, C. (1987). Self-stimulatory behavior and 




Lovaas, O. I., Schaeffer, B., & Simmons, J. Q. (1965). Building social behavior in 
 autistic children by use of electric shock. Journal of Experimental Research in 
 Personality, 1(2), 99-109. 
 
Luciano, M. C., Barnes-Holmes, Y., & Barnes-Holmes, D. (2001). Early verbal 
 developmental history and equivalence relations. International Journal of 
 Psychology and Psychological Therapy, 1, 137-149. 
 
Luebbe, A. M., Bell, D. J., Allwood, M. A., Swenson, L. P., & Early, M. C. (2010). 
 Social information processing in children: specific relations to anxiety, 
 depression, and affect. Journal of Clinical Child Adolescent Psychology, 39(3), 
 386–399.  
MacDonald, R., Green, G., Mansfield, R., Geckeler, A., Gardenier, N., Anderson, J., 
 Holcomb, W., & Sanchez, J. (2007). Stereotypy in young children with autism 
 and typically developing children. Research in Developmental Disabilities, 28(3), 
 266-277. 
 
MacDonald, R., Sacramone, S., Mansfield, R., Wiltz, K., & Ahearn, W. H. (2009). Using 
 video modeling to teach reciprocal pretend play to children with autism. Journal 
 of Applied Behavior Analysis, 42, 43-55. 
 
Maffei-Lewis, J. (2011). The effects of the acquisition of conditioned adults faces and/or 
 voices on the rate of learning and attention to the presence of adults for children 
 with developmental delays including autism spectrum disorder (Doctoral 
 Dissertation, Columbia University). Available from ProQuest Dissertations and 
 Theses database. (UMI No. 3452944) 
 
Manstead, A. S. R., & Semin, G. R. (1980). Social facilitation effects: Mere enhancement 
 of dominant responses? British Journal of Social and Clinical Psychology, 19, 
 119- 136. 
 
Marholin, D. I., & Townsend, N. M. (1978). An experimental analysis of side effects and 
 response maintenance of a modified overcorrection procedure: The case of the 
 persistent toddler. Behavior Therapy, 9, 383-390. 
 
Markus, H. (1978). The effect of mere presence on social facilitation: An unobtrusive 
 test. Journal of Experimental Social Psychology, 14(4), 389-397. 
 
Mastropieri, M.A. & Scruggs, T. E. (2009). The inclusive classroom: Strategies for 
 effective differentiated instruction (4th Edition). Upper Saddle River, NJ: 
 Merrill/Prentice Hall. 
McCarty, B., McElfresh, C. T., Rice, S. V., & Wilson, S. J. (1978). The effect of 
 contingent background music on inappropriate bus behavior. Journal of Music 





McMorrow, M. J., Foxx, R. M., Faw, G. D., & Bittle, R. G. (1987). Cues-pause-point 
 language training teaching echolalics functional use of their verbal labeling 
 repertories. Journal of Applied Behavior Analysis, 20, 11-22. 
 
McMurray, B. (2007). Defusing the childhood vocabulary explosion. Science, 317. 
 
Michael, J. (1982). Distinguishing between discriminative and motivational functions of 
 stimuli. Journal of the Experimental Analysis of Behavior, 37(1), 149-155. 
 doi:10.1901/jeab.1982.37-149 
Michael, J. (1988). The establishing operation and the mand. The Analysis of Verbal 
 Behavior, 6, 3-9. 
Michael, J. (1993). Establishing operations. The Behavior Analyst, 16, 191-206. 
Michael, J., Palmer, D. C., & Sundberg, M. L. (2011). The multiple control of verbal 
 behavior. The Analysis of Verbal Behavior, 27, 3-22. 
 
Moreno, J. (2012). The effects of imitation instruction using a mirror on the emergence of 
 duplicative responses by preschool students diagnosed with developmental 
 delays (Doctoral Dissertation, Columbia University). Available from ProQuest 
 Dissertations and Theses database. (UMI No. 3494688) 
 
Morrison, K., & Rosales-Ruiz, J. (1997). The effect of object preferences on task 
 performance and stereotypy in a child with autism. Research in Developmental 
 Disabilities, 18, 127–137. 
 
Nash, A. (1989). The role of adults in infant-peer interactions. Retrieved from 
 http://eduproxy.tc-library.org/?url=/docview/63012963?accountid=14258 
Nikopoulos, C. K., & Keenan, M. (2004). Effects of video modeling on social initiations 
 by children with autism. Journal of Applied Behavior Analysis, 37(1), 93-96. 
 
Nuzzolo-Gomez, R., & Greer, R. D. (2004). Emergence of untaught mands or tacts with 
 novel adjective-object pairs as a function of instructional history. The Analysis of 
 Verbal Behavior, 24, 30-47. 
Nuzzolo-Gomez, R., Leonard, M. A., Ortiz, E., Rivera, C. M., & Greer, R. D. (2002). 
 Teaching children with autism to prefer books or toys over stereotypy and 
 passivity. Journal of Positive Behavior Interventions, 4, 80-87. 
 
O'Rourke, C. A. (2006). Conditioning math as a reinforcer for performance and learning 
 as a function of observation (Doctoral dissertation, Columbia University). 
 Available from ProQuest Dissertations and Theses database. (UMI No. 3213574) 
 




 conditioning reinforcement for print stimuli on match-to-sample responding in 
 preschoolers. The Journal of Speech-Language Pathology and Applied Behavior 
 Analysis, 3.2/3.3, 60-77. 
 
Petursdottir, A. I., & Carr, J. E. (2011). A review of recommendations for sequencing 
 receptive and expressive language instruction. Journal of Applied Behavior 
 Analysis, 44, 859-876. 
 
Pistoljevic, N. (2008). The effects of multiple exemplar instruction and intensive tact 
 instructional histories on the acquisition of naming in preschoolers (Doctoral 
 dissertation, Columbia University). Available from ProQuest Dissertations and 
 Theses database. (UMI No. 3317598) 
Pistoljevic, N., & Greer, R. D. (2006). The effects of daily intensive tact instruction on 
 preschool students' emission of pure tacts and mands in non-instructional setting. 
 Journal of Early and Intensive Behavioral Interventions, 3(1), 103-120. 
 
Poling, A., & Ryan, C. (1982). Differential-reinforcement-of-other-behavior schedules: 
 therapeutic applications. Behavior Modification, 6, 3-21.  
 
Quirmbach, L. M., Lincoln, A. J., Feinberg-Gizzo, M. J., Ingersoll, B. R., & Andrews, S. 
 M. (2009). Social Stories: Mechanisms of effectiveness in increasing game play 
 skills in children diagnosed with autism spectrum disorder using a pretest posttest 
 repeated measures randomized control group design. Journal of Autism and 
 Developmental Disorders, 39(2), 299-321. 
 
Rafaeli-Mor, N., Foster, L., & Berkson, G. (1999). Self-reported body-rocking and other 
 habits in college students. American Journal on Mental Retardation, 104, 1-10. 
 
Rajecki, D. W., Ickes, W., Corcoran, C. & Lenerz, K. (1977). Social facilitation of human 
 performance: Mere presence effects. The Journal of Social Psychology, 102, 297-
 310. 
 
Rapee, R. M., & Spence, S. H. (2004). The etiology of social phobia: Empirical evidence 
 and an initial model. Clinical Psychology Review, 24, 737–767. 
Rapp, J. T. (2004). Effects of prior access and environmental enrichment on stereotypy. 
 Behavioral Interventions, 19, 287–295. 
Rapp, J. T., & Vollmer T. R. (2005). Stereotypy I: A review of behavioral assessment and 
 treatment. Research in Developmental Disabilities, 26, 527–547. 
 
Rarick, D. L., Soldow, G. F., & Geizer, R. S. (1976). Self-monitoring as a mediator of 
 conformity. Central States Speech Journal, IQ, 133-145. 
 
Reilly-Lawson, T., & Walsh, D. (2007). The effects of observational training on the 




 Behavioral Interventions, 4(2), 430-452. 
Repp, A. C., Deitz, S. M., & Speir, N. C. (1975). Reducing stereotypic responding of 
 retarded persons through the differential reinforcement of other behaviors. 
 American Journal of Mental Deficiency, 80, 51-56. 
 
Rincover, A. (1978). Sensory extinction: A procedure for eliminating self-stimulatory 
 behavior in developmentally disabled children. Journal of Abnormal Child 
 Psychology, 6, 299-310. 
 
Rincover, A., Cook, R., Peoples, A., & Packard, D. (1979). Sensory extinction and 
 sensory reinforcement principles for programming multiple adaptive behavior 
 change. Journal of Applied Behavior Analysis, 12, 221-233. 
 
Rincover, A., Newsom, C. D., Lovaas, O. I., & Koegel, R. L. (1977). Some motivational 
 properties of sensory reinforcement in psychotic children. Journal of 
 Experimental Child Psychology, 24, 312-323. 
 
Roane, H. S., Falcomata, T. S., & Fisher, W. W. (2007). Applying the behavioral 
 economics principle of unit price to DRO schedule thinning. Journal of Applied 
 Behavior Analysis, 40, 529–534. 
Rosales-Ruiz, J., & Baer, D. M. (1996). A behavior-analytic view of development. In S. 
 Bijou & E. Ribes (Eds.), New Directions in Behavior Development. Nevada: 
 Context Press. 
Rosales-Ruiz, J., & Baer, D. M. (1997). Behavioral cusps: A developmental and 
 pragmatic concept for behavior analysis. Journal of Applied Behavior Analysis, 
 30(3), 533-544. doi: 10.1901/jaba.1997.30-533 
 
Rosenberg, S., Spradlin, J. E., & Mabel, S. (1961). Interaction among retarded children as 
 a function of their relative language skills. Journal of Abnormal and Social 
 Psychology, 63, 402-410. 
Ross, D. E., Singer-Dudek, J. & Greer, R. D. (2005). The teacher performance rate 
 accuracy scale (TPRA): Training as evaluation. Education and Training in 
 Developmental Disabilities, 40(4), 411-423. 
 
Rothstein, M. B., & Gautreaux, G. G. (2007). The effects of peer-yoked contingency on 
 observational learning and the collateral emergence of naming. Journal of Early 
 and Intensive Behavioral Interventions, 4(2), 453-470. 
Sanders, G. S. (1981). Driven by distraction: An integrative review of social facilitation 
 theory and research. Journal of Experimental Social Psychology, 17, 227-251. 
 
Sanders, G. S., & Baron, R. S. (1975). The motivating effects of distraction on task 




Sansosti, F. J., & Powell-Smith, K. A. (2008). Using computer-presented social stories 
 and video models to increase the social communication skills of children with 
 high-functioning autism spectrum disorders. Journal of Positive Behavior 
 Interventions, 10(3), 162-178. 
 
Saperston, B. (1973). The use of music in establishing communication with an autistic 
 mentally retarded child. Journal of Music Therapy, 10, 184-188. 
 
Schauffler, G., & Greer, R. D. (2006). The effecdts of intensive tact instruction on 
audience-accurate tacts and converstaional units. Journal of Early and Intensive 
Behavioral Interventions, 3(1), 120-132. 
 
Schmelzkopf, J. (2010). A study of the relation between acquisition of adult approvals as 
 conditioned reinforcers and the emission of vocal verbal operants for preschool 
 students diagnosed with developmental disabilities (Doctoral dissertation, 
 Columbia University). Available from ProQuest Dissertations and Theses 
 database. (UMI No. 3400577) 
 
Schwartz, S. S., Gallagher, R. J., & Berkson, G. (1986). Normal repetitive and abnormal 
sterotyped behavior of nonretarded infants and young mentally retarded children. 
American Journal of Mental Deficiency, 90, 625-630. 
 
Sherer, M., Pierce, K. L., Paredes, S., Kisacky, K. L., Ingersoll, B., & Schreibman, L. 
(2001). Enhancing conversation skills in children with autism via video 
technology. Which is better, “self” or “other” as a model? Behavior Modification, 
25(1), 140-158. 
 
Sherif, M. A. (1951). Preliminary study of intergroup relations. In J. H. Rohrer & M. 
 Sherif (Eds.), Social psychology at the crossroads (pp. 388-424). New York: 
 Harper.  
 
Shillingsburg, M. A., Lomas, J. E., & Bradley, D. (2012). Treatment of vocal stereotypy 
 in an analogue and classroom setting. Behavioral Interventions, 27(3), 151-163. 
 
Short, R. J., & Simeonsson, R. J. (1990). Stereotypical behaviors and handicapping 
 conditions in infants and children. Topics in Early Childhood Special Education, 
 10, 122-130. 
 
Sidman, M. (1971). Reading and auditory-visual equivalences. Journal of Speech & 
 Hearing Research, 14, 5-13. 
Sidman, M. (1980) A note on the measurement of conditional discrimination. Journal of 
 the Experimental Analysis of Behavior, 33(2), 285-289. 
Sidman, M. (1986). Functional analysis of emergent classes. In T. Thompson & M. Zeiler 
 (Eds.), Analysis and integration of behavioral units (213-245). Hillsdale, NJ: 




Sidman, M. (1992) Equivalence relations: some basic considerations. In S.C. Hayes & 
 L. J. Hayes (Eds.) Understanding Verbal Relations (pp.15-28). Reno, NV: 
 Context Press. 
Sidman, M. (1994) Equivalence relations and the reinforcement contingency. Journal of 
 the Experimental Analysis of Behavior, 74(1), 127–146. 
 
Sidman, M., & Tailby, W. (1982). Conditional discriminations vs. matching to sample: 
 An expansion of the testing paradigm. Journal of the Experimental Analysis of 
 Behavior, 37, 5-22.  
 
Siegel, G. M. (1963). Language behavior of adults and retarded children in interpersonal 
 assemblies. In R. L. Schiefelbusch (Ed.), Language studies of mentally retarded 
 children. Journal of Speech and Hearing Disorders Monograph Supplement, 14.  
 
Siegel, G. M., & Harkins, P. (1963). Verbal behavior of adults in two conditions with 
 institutionalized retarded children: Part II. Journal of Speech and Hearing 
 Disorders Monograph Supplement, 10, 39-46. 
 
Silverman, K., Anderson, S. R., Marshall, A. M., & Baer, D. M. (1986). Establishing and 
 generalizing audience control of new language repertoires. Analysis and 
 Intervention in Developmental Disabilities, 6, 21-40. 
 
Singer-Dudek, J., Greer, R. D. & Schmelzkopf, J. (2008). The effects of an observational 
 intervention on the acquisition of reinforcing properties of a previously neutral 
 stimulus. Journal of Early and Intensive Behavior Intervention, 5, 23-39. 
 
Singer-Dudek, J., Oblak, M., & Greer, R. D. (2011). Establishing books as conditioned 
 reinforcers for preschool children as a function of an observational intervention. 
 Journal of Applied Behavior Analysis, 44(3), 421-434. 
 
Skinner, B. F. (1957). Verbal Behavior. Acton, MA; Copley Publishing Group. 
 
Smiljanic, R., & Bradlow, A. R. (2009). Speaking and hearing clearly: Talker and 
 listener factors in speaking style changes. Language and Linguistics 
 Compass, 3(1), 236-264. 
 
Smith, E. A., & Van Houten, R. (1996). A comparison of the characteristics of self-
 stimulatory behaviors in “normal” children and children with developmental 
 delays. Research in Developmental Disabilities, 17(4), 253-268. 
 
Snow, C. E., & Ferguson, C. A. (1977). Talking to children: Language input and 
 acquisition. Cambridge: Cambridge University Press. 
 
Spradlin, J. E. (1985). Studying the effects of the audience on verbal behavior. The 





Spradlin, J. E., & Dixon, M. H. (1976). Establishing conditional discriminations 
 without direct training: Stimulus classes and labels. American Journal of Mental 
 deficiency, 80, 555-561. 
 
Spradlin, J. E., & Rosenberg, S. (1964). Complexity of adult verbal behavior in a  dyadic 
 situation with retarded children. Journal of Abnormal and Social  Psychology, 
 68, 694-698.  
 
Sterkin, V. L. (2012). The effects of the social listener reinforcement protocol on the 
 audience control of stereotypy and social operants for students with 
 developmental delays (Doctoral dissertation, Columbia University). Available 
 from ProQuest Dissertations and Theses database. (UMI No. 3508805) 
 
Stolfi, L. (2005). The induction of observational learning repertoires in preschool 
 children with developmental disabilities as a function of peer-yoked 
 contingencies. (Doctoral dissertation, Columbia University). Available from 
 ProQuest Dissertations and Theses database. (UMI No. 3174899) 
 
Sundberg, M. L., Michael, J., Partington, J. W., & Sundberg, C. A. (1996). The role of 
 automatic reinforcement in early language acquisition. The Analysis of Verbal 
 Behaivor, 13, 21-37. 
 
Tarbox, R. S. F., Tarbox, J., Ghezzi, P. M., Wallace, M. D., & Yoo, J. H. (2007). The 
 effects of blocking mouthing of leisure items on their effectiveness as reinforcers. 
 Journal of Applied Behavior Analysis, 40, 4, 761-765. 
 
Taylor, B. A., Hoch, H., & Weissman, M. (2005). The analysis and treatment of vocal 
 stereotypy in a child with autism. Behavioral Interventions, 20, 239–253. 
Taylor, B. A., Levin, L., & Jasper, S. (1999). Increasing play-related statements in 
children with autism toward their siblings: Effects of video modeling. Journal of 
Developmental and Physical Disabilities, 11(3), 253-264. 
 
Triplett, N. (1898). The dynamogenic factors in pacemaking and competition. American  
  Journal of Psychology, 9, 507-533. 
 
Troster, H. (1994). Prevalence and functions of stereo- typed behaviors in  non-
 handicapped children in residential care. Journal of Abnormal Child 
 Psychology, 11, 79–97. 
Tsai, H., & Greer, R. D. (2006). Conditioned preference for books and faster acquisition 
of textual responding by preschool children. Journal of Early and Intensive 
Behavioral Interventions, 3(1), 35-60. 
 
Tsiouri, I., & Greer, R. D. (2003). Inducing vocal verbal behavior through rapid motor 




Education, 12, 185-206. 
 
Tsiouri, I., & Greer, R. D. (2007). The role of different social reinforcement 
contingencies in inducing echoic tacts through motor imitation responding in 
children with severe language delays. Journal of Early and Intensive Behavior 
Intervention, 4(4), 629-647. 
 
Underhill, K. K., & Haris, L. M. (1974). The effect of contingent music on establishing 
 imitation in behaviorally disturbed retarded children. Journal of Music Therapy, 
 11(2), 156-166. 
 
Vollmer, T. R. (1994). The concept of automatic reinforcement: Implications for 
 behavioral research in developmental disabilities. Research in Developmental 
 Disabilities, 15, 187–207. 
Vollmer, T. R., & Iwata, B. A. (1991). Establishing operation and reinforcement effects. 
 Journal of Applied Behavior Analysis, 24, 279–291. 
 
Wallace, H. M., Baumeister, R. F., & Vohs, K. D. (2005). Audience support and choking 
 under pressure: A home disadvantage? Journal of Sports Sciences, 23, 429-438. 
Weeks, M., & Gaylord-Ross, R. (1981). Task difficulty and aberrant behavior in severely 
 handicapped students. Journal of Applied Behavior Analysis, 14, 449–463. 
 
Wetherby, A. M., Koegel, R. L., & Mendel, M. (1981). Central auditory nervous system 
 dysfunction in echolalic autistic individuals. Journal of Speech and hearing 
 Research, 24, 420-429. 
 
Williams, G., & Greer, R. D. (1993). A comparison of verbal-behavior and linguistic 
 communication curricula for training developmentally delayed adolescents to 
 acquire and maintain vocal speech. Behaviorology, 1, 31-46. 
 
Witmer, J. M. (1971). The effects of verbal approval and disapproval upon the 
 performance of third and fourth grade children on four subtest of the Wechsler 
 intelligence scale for children. Journal of School Psychology, 9(3), 347-356. 
 
Wehmeyer, M. L. (1991). Typical and atypical repetitive motor behaviors in young 
 children at risk for severe mental retardation. American Journal on Mental 
 Retardation, 96, 53-62. 
Wolery, M., Kirk, K., & Gast, D. L. (1985). Stereotypic behavior as a reinforcer: Effects 
 and side effects. Journal of Autism and Developmental Disorders, 15, 149–161. 
 
Wright, D. B., Self, G., & Justice, C. (2000). Memory conformity: Exploring 
 misinformation effects when presented by another person. British Journal of 
 Psychology, 91, 189–202. 
 




 American Speech and Hearing Association Monograph, 14, 10-18. 
Yoon, S., & Bennett, G. M. (2000). Effects of a stimulus-stimulus pairing procedure on 
 conditioning vocal sounds as reinforcers. The Analysis of Verbal Behavior, 17, 
 75-88. 
Zajonc, R. B. (1965). Social facilitation. Science, 149, 269-274. 
 
Zajonc, R. B. (1966). Social facilitation of dominant and subordinate responses. Journal 
 of Experimental Social Psychology, 2, 160-168. 
Zrinzo, M. L. (2010). The effects of the absence of an adult on the emergence of 
 conditioned reinforcement as a function of observation in preschool age children 
 disabilities (Doctoral dissertation, Columbia University). Available from 
 ProQuest Dissertations and Theses database. (UMI No. 3400612) 
Zrinzo, M. L., & Greer, R. D. (2013). Establishment and maintenance of socially learned 
 conditioned reinforcement in young children: Elimination of the role of adults and 




















Definition of Terms 
 
Audience 
 An audience is defined as “a discriminative stimulus in the presence of which 
verbal behavior is characteristically reinforced and in the presence of which, therefore, it 
is characteristically strong” (Skinner, 1957, p. 172). According to Skinner (1957), the 
listener in verbal behavior is the audience (i.e., a discriminative stimulus), and different 
audiences (e.g., peers, teachers, family members, and etc.) are the verbal “communities 
which establish the reinforcing contingencies so-called ‘languages’—English, French, 
Chinese, and so on” (p. 173).  
Autism Spectrum Disorder 
 
 Autism Spectrum Disorder (ASD) is a set of complex neurodevelopment 
disorders (Heward, 2006; Stephen et al., 2012). According to the fifth edition of the 
Diagnostic and Statistical Manual of Mental Disorders (DSM-V), individuals with ASD 
are characterized by social-communication difficulties and the tendency to engage in 
restricted interests and repetitive behaviors; however, the symptoms and severity vary 




 According to Skinner (1957), the term autoclitic refers to verbal behavior that is 
“based upon or depends upon other verbal behavior” (p. 315). In addition, autoclitics may 




autoclitic has several functions; it may specify, locate, quantify, qualify, negate/affirm, or 
indicate possession for both tact and mand functions” (Greer & Ross, 2008, p. 127).  
 Skinner further described autoclitics in three subsets and they are: (1) descriptive; 
(2) quantifying; and (3) qualifying. In other words, autoclitics modify the effect of other 
verbal operants and strengthen the response of the listener by affirming, negating, 
indicating possession, quantifying, and specifying the mand and tact (i.e., not simply 
adjectives and adverbs; Greer & Ross, 2008; Skinner, 1957). In addition, autoclitic 
responses increase the probability of reinforcement and decrease the probability of 
possible punishment (Greer & Ross, 2008). An instance of autoclitic response occurs 
when a child mands for milk by saying, “strawberry milk” (i.e., the word “strawberry” 
functions as an autoclitic by specifying the kind of milk). Autoclitic operants also 
include: (1) intonation; (2) facial expression; (3) tone of voices; (4) physical approach; 
and (5) gesture (Greer & Ross, 2008).  
 Cantina (2007) further distinguished between descriptive autoclitics and 
relational autoclitics. Descriptive autoclitics referred to the discriminations of one’s own 
behavior, and an instance of this type of autoclitics is when children use the word “not” 
in the statement (e.g., “Not the red one! I want the blue one!”; i.e., canceling some of its 
effects on the listener; Catania, 2007). Relational autoclitics referred to the verbal units 
that cannot stand alone as they are coordinated with other units (e.g., using plurals 
depends on quantitative features of events; Catania, 2007).  
Behavior 
 Johnson and Pennypacker (1993) defined behavior as “that portion of an 




displacement in space through time of some part of the organism and that results in a 
measurable change in at least one aspect of the environment” (p. 23). In other words, 
behavior is an activity of all living organism, and everything people do is refereed to as 
human behavior (Cooper, Heron, & Heward, 2007).  
Conversational Unit 
 A conversational unit was defined as a category of verbal behavior including one 
full exchange in which the student emits both a speaker and a listener response (Greer, 
2002; Greer & Ross, 2008). A speaker response was reinforced by the verbal behavior of 
another person responding as a listener and in turn the initial speaker becomes the listener 
(Greer, 2002). An example of the conversational units is: (A) “Are you using this 
computer?; (B) “Yes, and I have 10 more minutes”; (A) “But, I want to play! It’s my turn 
now” (one conversational unit for A); (B) “No, it’s still my turn. You must wait!” (one 
conversational unit for B); (A) “No, first me, then Mike, then you.”    
Covert Behavior 
 Covert behavior is defined as behaviors that are not observable or behaviors that 
are not observed (i.e., only inferred behaviors; Catania, 2007). According to Skinner 
(1957), “behavior becomes covert when, in the first place, its strength drops below the 
value needed for overt emission. It may be weak because the controlling variables are 
deficient” (p. 435). Skinner (1957) stated that covert and overt behaviors often seem alike 
except that covert behaviors occur on a smaller scale. Therefore, the behavior is either not 
recordable or recordable only with special equipment (Catania, 2007). According to 




well, but the organism soon learns to avoid the punishments mediated by others by 
behaving at the covert level, as in talking to oneself and day-dreaming” (p. 141). 
Echoic Operant 
 Skinner (1957) defined the echoic operant as the verbal behavior that has a point-
to-point correspondence with a vocal verbal model (i.e., between the sound of the 
stimulus and the sound of the echoic response). An instance of echoic behavior is when a 
child says, “penguin”, upon hearing the word, “penguin” (i.e., a point-to-point 
correspondence). Skinner (1957) further stated that echoic behaviors are reinforced by 
generalized reinforcement delivered by parents or teachers or it can be reinforced by the 
delivery of an item. In addition, echoic responses are used to teach new verbal forms, and 
children emit echoic responses because of a history of echoed words (i.e., obtainment of 
reinforcement from a listener; cf., not because emitting the response is automatically 
reinforcing; Greer & Ross, 2008).  
Environment 
 Environment is defined as “the conglomerate of real circumstances in which the 
organism or referenced part of the organism exists” (Johnston & Pennypacker, 1993, p. 
28). In other words, behavior cannot occur in the absence of environment, and the 
environment in which the behavior occurs is not static (i.e., changes and differs from 
instance to instance; Cooper et al., 2007).  
Establishing Operation 
An establishing operation (EO) is defined as “the things that can be done to 
change its effectiveness” of a consequence (Catania, 2007). Greer and Ross (2008) 




effectiveness of a stimulus” (p. 115). This term was first coined by Keller and Schoenfeld 
(1950) to identify certain environmental variables, and Michael (1982, 1988, 1993) 
reintroduced this term to provide a distinction between the discriminative and 
motivational properties of antecedent events. Now EO is commonly used in applied 
behavior analysis (ABA) as motivational properties of antecedent events (Cooper et al., 
2007). When the behavior occurs because of an EO, the behavior is said to be evoked 
(Skinner, 1953). It is because EO “changes the effectiveness of consequences by 
changing the likelihood of behavior” (Catania, 2007). 
Higher-Order Operant 
 Higher-order operants are defined as “overarching operants that are occasioned, 
for example, by multiple-exemplar experiences that join two or more operant relations 
into a single overarching operant” (Greer & Ross, 2008, p. 293). An instance of higher-
order operants occurs when children learn to respond in both listener and speaker 
behaviors as a function of a joint stimulus control (e.g., generalized imitation, joining of 
see-do to hear-say, Naming, transformation of stimulus control across saying and writing, 
metaphoric responses, and transformation of EO across mand and tact functions; see 
Greer & Ross, 2008). 
Intraverbal Operant 
Intraverbal is defined as “an elementary verbal operant that is evoked by a verbal 
discriminative stimulus and that does not have point-to-point correspondence with that 
verbal stimulus” (Cooper et al., 2007, p. 698). An instance of intraverbal occurs when 




individuals (i.e., a sequelic) occurs “when a speaker says to a listener and is reinforced by 
the listener’s verbal response” (p. 185).  
Learn Unit 
  The learn unit (Greer & McDonough, 1999) is a fundamental measure of 
teaching which consists of interlocking three-term contingencies between the teacher and 
the student (i.e., two or more for the teacher and one for the student). Students’ behaviors 
are measured by their emission of accurate or incorrect responses to the learn unit 
presentation while the teachers’ behaviors are measured by the presentation of accurate 
learn units to students (Greer & Ross, 2008). The teacher learns from the effects on their 
students and vice versa. Therefore, both the students and the teachers learn from each 
other. “It is a measure that predicts students’ learning (i.e., the achievement of 
instructional objectives) [and] it can be used to discriminate between effective and 
ineffective teaching” (Greer & McDonough, 1999, p. 13). Evidence to date shows that 
the learn unit should present when teachers are presenting instruction (Greer & Ross, 
2008).   
Mand Operant  
 A mand was defined as “a verbal operant in which the response is reinforced by a 
characteristic consequence and is therefore under the functional control of relevant 
conditions of deprivation or aversive stimulation” (Skinner, 1957, pp. 35-36; also see 
Gewirtz & Baer, 1958 for the discussion of deprivation and satiation of social 
reinforcers). For example, when the participant said, “train,” if the item was delivered to 
the participant, then the reinforcement or the mand emitted were comprised. Therefore, 





Greer (2008) defined observational learning as acquiring new operants as a 
function of observing the effects of contingencies on the behavior of another (i.e., 
observing the consequences received by others; also see Greer, 2002; Greer & Ross, 
2008). Thus, it does not include performance-based operants (i.e., operants already in 
repertoire) based on observing the responding of another organism. Greer and Ross 
(2008) stated that the most important way individuals learn is through observation and 
imitation; however, observation and imitation are not the same repertoires. An instance of 
observational learning occurs when an individual learns new operants indirectly by 
observation, but imitation occurs when an individual imitates the action of another 
individual and is reinforced by imitating; therefore, the individual is taught directly 
(Greer, Singer-Dudek, & Gautreaux, 2006). 
Operant 
 Operant is defined as “antecedent-behavior-consequence contingencies including 
the relevant contexts, particularly the establishing operations, tied to the operant” (Greer 
& Ross, 2008, p. 297). According to Skinner (1957), the term operant and response are 
interchangeable for most purposes. However, operant is “concerned with both the 
prediction and control of a kind of behavior” (Skinner, 1957, p 20). Operant behaviors 
are selected out and modified by the consequences (Catania, 2007; Greer & Ross, 2008). 
Overt Behavior 
 Overt behavior is defined as behaviors that are observable or behaviors that are 




between overt and covert behavior is that only the former is in many instances punished” 
(p. 141). Observable behaviors affect the organism’s environment (Catania, 2007).  
Punisher 
 Punisher is defined as “a stimulus change that decreases the future frequency of 
behavior that immediately precedes it” (Cooper et al., 2007, p. 702). According to 
Catania (2007), “punishers are stimuli, punishment is an operation (or process), and 
responses rather than organisms are said to be punished” (p. 404). There are two types of 
punishers (i.e., positive and negative punishers), and according to Catania (2007), “a 
stimulus is a positive punisher if its presentation reduces the likelihood of responses that 
produce it, or a negative punisher if its removal reduces the likelihood of responses that 
terminate it” (p. 404). Thus, both positive and negative punishers reduce the future 
frequency of that type of behavior. 
Punishment 
 Punishment is defined as the response that produces either presentation of positive 
punishers or the termination of negative punishers (Catania, 2007). An instance of 
punishment “occurs when stimulus change immediately follows a response and decreases 
the future frequency of that type of behavior in similar conditions” (Cooper et al., 2007, 
p. 702). According to Skinner (1957), “punishment does not directly weaken behavior; it 
merely strengthens incompatible forms” (p. 371). In addition, Skinner (1957) stated, 
“punishment improves the relationship between a response and its controlling variables 






Pure versus Impure Verbal Operants 
 Skinner (1957) differentiated pure verbal operants (i.e., controlled by one variable 
such as a presence of an item or motivational condition; e.g., hunger or thirst) from 
impure verbal operants (i.e., controlled by more than one variable, motivational 
condition, and a verbal antecedent), and he defined a mand as “a verbal operant in which 
the response is reinforced by a characteristic consequence and is therefore under the 
functional control of relevant conditions of deprivation or aversive stimulation” (pp. 35-
36) and a tact as a pure verbal operant which is under the control of non-verbal 
antecedent (i.e., a physical stimulus) and is reinforced by generalized reinforcers (e.g., 
praise or attention; one of the EO for a tact is deprivation of generalized reinforcers). 
Thus, the similarity between pure tact and pure mand is that the controlling antecedent is 
a non-verbal antecedent (Greer & Ross, 2008). 
Reinforcer 
 Reinforcer is defined as “a stimulus change that increases the future frequency of 
behavior that immediately precedes it” (Cooper et al., 2007, p. 702). According to 
Catania (2007), “reinforcers are stimuli (e.g., food); reinforcement is an operation (e.g., 
presentation of food given a response) or a process” (p. 405). There are two types of 
reinforcers (i.e., positive and negative reinforcers), and according to Catania (2007), “a 
stimulus is a positive reinforcer if its presentation increases responding that produces it, 
or a negative reinforcer if its removal increases responding that terminates or postpones 
it” (p. 405). Thus, both positive and negative reinforcers increase the future frequency of 






 Reinforcement occurs when a presentation of stimulus change (i.e., reinforcers; 
e.g., generalized, natural, or prosthetic) “immediately follows a response and increases 
the future frequency of that type of behavior in similar conditions” (Cooper et al., 2007, 
p. 702). Greer and Ross (2008) stated that the reinforcement operations are used to teach 
a new operant or higher-order operant, manage performance, and increase the rate of 
previously acquired operants (i.e., a fluency training). 
Self-Talk Conversational Units 
 Greer and Ross (2008) defined self-talk conversational units as “an important 
developmental milestone in which children emit conversational units by behaving as both 
speaker and listener in play” (p. 300). According to Skinner (1957), typically developing 
children’s emission of self-talk becomes covert behaviors as a function of audiences (i.e., 
discriminating different audiences; e.g., not talking to self in the presence of peers or 
teachers). In addition, Greer and Ross (2008) identified induction of self-talk 
conversational units as one of the key components to the acquisition of higher-order 
operants. 
Speaker-as-Own-Listener 
 Speaker-as-own-listener is defined as “a verbal development state at which 
individuals can function as a listener to their own verbal behavior (e.g., ‘First I do this; 
then I do this.’)”, and an instance of speaker-as-own-listener behavior occurs when a 
child engages in self-talk conversational units (Greer & Ross, 2008, p. 301). The results 
of Lodhi and Greer’s (1989) study provided evidence for Skinner’s (1957) hypothesis 





 Stimulus is defined as “an energy change that affects an organism through its 
receptor cells” (Michael, 2004, p. 7). In other words, stimulus is “any physical event 
commination of events or relation among events (Catania, 2007, p. 411). According to 
Cooper et al. (2007), “the environment influences behavior primarily by stimulus change 
and not static stimulus conditions” (p. 27).  
Tact Operant 
 A tact was defined as a pure verbal operant, which is under the control of non-
verbal antecedents (i.e., physical stimuli) and is reinforced by generalized reinforcers 
(e.g., praise or attention; Catania, 2007). An example of tact occurs when an individual 
vocalizes the response, “pizza”, in the presence of a pizza or a representation of a pizza, 
and another individual says, “Yes, that is a pizza.” The results of Eby’s (2011) study 
provided evidence for Skinner’s (1957) hypothesis that one of establishing operations for 
tact is deprivation of generalized reinforcers. Greer and Ross (2008) explained the 
similarities and differences between mand and tact instructions: “The controlling 
antecedent for both the pure tact and pure mand is a non-verbal antecedent. For tacts, the 
object, event, sensation, or activity to be tacted must be an observed antecedent 
stimulus… [but] for mands, antecedents may consists of cues related to the availability of 
items to be manded…” (p. 119). While the mand specifies its reinforcers, both the item 
that is to be tacted and the potential generalized reinforcers are present for tacts (i.e., it 
needs to be in the existing environment). Tacts are important because when students have 
many tacts in their repertoire, they will be able to identify the world and thus 





 There are six types of verbal operants identified and they are echoic, mand, tact, 
intraverbal, autoclitic, and textual responding (Skinner, 1957). According to Greer 
(2008), verbal operants are behaviors that are mediated by others (i.e., listener mediates 
between the speaker and the environment) and work to gain outcomes through mediation 
of others for the speaker or writer. The advantage of the listener or reader is that the 
listener’s senses are expanded by the behaviors of the speaker and writer (Greer, 2008). 
Verbal operants can be taught in two ways: (1) direct mediated contingencies; and (2) 
indirect mediated contingencies or someone can observe another being taught the verbal 
operants (Greer, 2008).  
Verbal Repertoire 
 Greer and Ross (2008) defined a repertoire as “a class or category of operants that 
was learned by an individual and is likely to be emitted given the learned setting events 
and antecedents” (p. 300). In other words, repertories are referred to as a range of learned 
relations that are possible when cusps or capability are present. When individuals can 
emit a set of behaviors under a particular discriminative stimulus, it is said to be the 






Picture of the Experimental Setting during Both Auditory Feedback Intervention and the 






























Pre- and Post-Intervention Probe Data Collection Form Used in Experiment I 
 
5-min Pre-/Post-Intervention Probe Data Form 
for the Contingent Auditory Feedback Intervention 
 
Name: ____________________               Date: ___________________ 
 
Pre-/Post- (circle one) Addition/Removal (circle one) of Voice Intervention Probe # ____ 
Instructional/Recess Period (circle one)  
 
Tally Instances of Verbal Operants Initiated by the Participant and Record Words/Phases Spoken. 
Note. SE = special education; VO = verbal operant; M = mand, T = tact, I = intraverbal, CU = 
conversational unit; IOA = interobserver agreement. 
 
Observation of Instances of Stereotypy: 
Record Either a “Plus (+) for No Stereotypy or a “Minus” (-) for Stereotypy 
Using the 5-s Partial Interval Recording during the 5-min Probe Session 
 
Pre/Post- (circle one) Intervention Probe: #___                     Data:       /60     IOA: ______% 
 
1 2 3 4 5 6 7 8 9 10 11 12 
            
            
            
            
            
 
Verbal Operants To Whom Words and/or Phrases 
Spoken 
IOA 
J  M T I CU TOTAL Self Peer Adult 



















Auditory Feedback Intervention Data Collection Form Used in Experiment I 
 
5-min Auditory Feedback Intervention Data Form  
 
Note:  
Contingent Addition of Participant’s Own Voice Condition: Play the recorded voice if the participant 
emits any stereotypy until he/she stops.  
 
Contingent Removal of Participant’s Own Voice Condition: Play the recorded voice continuously as soon 
as the participant enters the leisure area, and stop if he/she emits any stereotypy. 
 
 
Addition/Removal (circle one) of Voice Auditory Feedback Intervention  
 
Name: ____________________    Date: ___________________ 
 
Observation of Instances of Stereotypy: 
Record Either a “Plus (+) for No Stereotypy or a “Minus” (-) for Stereotypy 
Using the 5-s Partial Interval Recording during the 5-min Intervention Session 
 
Session: #___                           Data:       /60     IOA: ______% 
 
1 2 3 4 5 6 7 8 9 10 11 12 
            
            
            
            
            
 
Session: #___                           Data:       /60     IOA: ______% 
 
1 2 3 4 5 6 7 8 9 10 11 12 
            
            
            
            
            
 
Session: #___                           Data:       /60     IOA: ______% 
 
1 2 3 4 5 6 7 8 9 10 11 12 
            
            
            
            





Pictures of the Auditory Feedback Intervention Setting during the Mainstream Academic 
Period in Experiment II 
 
 
Each participant was 
seated separately at one of 
the large worktables in the 
4th grade general 
education classroom (i.e., 
approximately 26 general 
education peers), with a 
minimum of 4 general 
education peers, and 







peers from the general 
education classroom 
voluntarily helped the 
participants during 
academic lessons by 




One of the experimenters 
stood approximately 30 cm 
behind the participant and 
provided auditory 
feedback consequences for 
emitting stereotypy while 
giving moderate prompts 
or redirections for 







Picture of the Auditory Feedback Intervention Setting during the Mainstream Lunch 




seated at one of 
the round lunch 
tables with a 
minimum of 3 
peers from the 
general education 
classroom during 
four 4th grade 
general education 

































Pictures of the Auditory Feedback Intervention Setting during the Mainstream Recess 
Period in Experiment II 
 
 
During the mainstream 
recess, the participant sat at 
a leisure table with a 
minimum of 3 peers from 




One of the experimenters sat 
approximately 30 cm behind 
the participant and recorded 
data on the presence or 
absence of the participant’s 
emission of stereotypy using 
the pre-made data form and 
the digital timer. 
 
 
When the participant emitted 
stereotypy, the experimenter 
provided the auditory 
feedback consequences by 
playing the recorded beeping 
sound behind the 
participant’s ear using the 





Picture of the Auditory Feedback Devices (i.e., Sony® Digital Voice Recorder with 
Recorded Beeping Sound Using the School Smart™ Digital Timer) Used during the 




















An Example of Data Collection on Verbal Operants Using the Pre-Made Data Form 
during the Probe Session in Experiment II 
 
 
5-min Post-Auditory Feedback Intervention Probe Data Form 
 
Name Strawberry Date 05/21/2014 
Setting Period 
Special Education General Education Academic Lunch Recess 
☐ ✔ ✔ ☐ ☐ 
Note: 1. Draw a check mark for: (1) who initiated the verbal operant (VO); and (2) to whom 
          2. Tally and transcribe the VO 
Initiation To Whom VO Words and/or Phrases 
Spoken Self Peer A Self Peer A M T I CU 
SC GE SC GE 
 
✔ 
      
 ✔ 
 / // /   “Hey, that’s mine! Give it 
back!” 
(“huh? It’s my pen.”) 
 
✔ 
      
✔ 
 / /  /  “Stop it!” 
(“What?”) 
“You are kicking my leg!” 
(“I’m sorry! I didn’t know it 
was your leg!”)  
 
✔ 
      
✔ 
 //// //  /  “Hey, can you help me?” 
(“Okay. Let me finish this 
first.”) 
“No, please help me now.” 
(“hmm… Okay.”) 
“Wait, that’s my pencil.” 
(“Oh, okay.”) 
Data Summary 
VO Initiated by Total # of VO Total # of CU 
Whom Total # 
Participant 3 14 2 
SE Peer 0 0 0 
GE Peer 0 0 0 
Adult 0 0 0 
 Note. Y = yes, N = no; SE = special education, GE = general education; A = adult; VO = verbal operant; M 









An Example of the Participant’s Behavior Checklist Used in Experiment II 
 
Penguin’s Behavior Checklist 
 
I need to follow my classroom rules, and I need to listen to my teacher’s directions. 
 
These are my classroom rules: 
1. I need to keep my hands on the table while working. 
2. I keep calm body and keep my hands to myself. 




















Auditory Feedback Intervention Data Collection Form Used in Experiment II 
 
5-min Auditory Feedback Intervention Data Form  
 
Note:  
During the 5-min auditory feedback intervention, if the participant emits any stereotypy, play 
the recorded beeping sound using a Sony® voice recorder for 2-s duration at volume 7 for 
academic and recess periods and volume 15 for lunch periods in mainstream general education 
settings.  
 
Mainstream Academic/Lunch/Recess (circle one) Setting 
 
Name: ____________________    Date: ___________________ 
 
Observation of Instances of Stereotypy: 
Record Either a “Plus (+) for No Stereotypy or a “Minus” (-) for Stereotypy 
Using the 5-s Partial Interval Recording during the 5-min Intervention Session 
 
Session: #___                           Data:       /60     IOA: ______% 
 
1 2 3 4 5 6 7 8 9 10 11 12 
            
            
            
            
            
 
Session: #___                           Data:       /60     IOA: ______% 
 
1 2 3 4 5 6 7 8 9 10 11 12 
            
            
            
            
            
 
Session: #___                           Data:       /60     IOA: ______% 
 
1 2 3 4 5 6 7 8 9 10 11 12 
            
            
            
            






Guidelines Used during the Probe Sessions in Experiment II 
 
Experimenter’s Guidelines for the Pre- and Post-Intervention Probes  
 
Overview of the Pre- and Post-Intervention Probes: 
Pre- and post-intervention probes will be conducted across 3 school days for each period (i.e., academic, lunch, and 
recess) in both a self-contained special education classroom and mainstream general education settings. During the 
pre- and post-intervention probes, nothing will be changed. Please check the definition of target behaviors for each 
participant. 
What will I explain to the participants before the probe sessions? 
Participants will be engaged in regular school activities. Explanation will not be necessary. 
 
What role will I (or my assistant researcher) play during the probe sessions? 
During the probe sessions, I will be standing behind the participant while he/she is sitting at the table with familiar 
teachers or peers, and observe his/her (1) stereotypic behaviors and (2) socially appropriate verbal exchanges, with one 
of my assistant researchers. Data will be recorded on the pre-made data forms. No verbal prompts will be given at any 
time during the probe sessions. 
 
How long will the participants be observed during the probe sessions? 
I will be observing participants’ stereotypic behaviors and socially appropriate verbal exchanges for 5 minutes across 3 





















Guidelines Used during the Auditory Feedback Intervention in Experiment II 
 
Experimenter’s Guidelines for the Auditory Feedback Intervention 
 
1. Read the “Overview of the Auditory Feedback Intervention” provided below before the onset of the study. 
2. Ensure that participants understand their rights as stated on the informed consent form and the participants’ rights. 
3. Follow regular school routines and lessons during the course of this study. The only change will be the beeping   
    sound consequences provided contingently for 2-s duration during the 5-minute intervention session. 
Overview of the Auditory Feedback Intervention 
Intervention will be implemented across academic, lunch, and recess periods in mainstream general education settings 
only. Intervention will begin with academic period first, and then lunch, and the recess period last. During the 
intervention, nothing will be changed except for the consequences for engaging in stereotypic behaviors. Please check 
the definition of target behaviors for each participant. 
 
Setting of the Intervention: The setting of the intervention will be the same as any other school day during the 
mainstream periods. 
 
What will I explain to the participants before the intervention? 
Before the intervention, I will tell the participants: “[Name], we will try something different today. During the 
mainstream periods, if you forget to follow any of the classroom rules written on your behavior checklist, I will play 
this (play the recorded beeping sound briefly) for 2 seconds to remind you that you need to be appropriate. What do 
you think? Do you want to try this?” 
 
What will the participants be doing during the intervention? 
During lunch or recess, the participants will be engaged in regular activities (i.e., eating, or playing in the leisure area at 
a table) with typically developing peers, and I will be supervising the period and observing participants’ stereotypic 
behaviors with one of my assistant researchers. 
During mainstream academic periods, all activities the participants will be participating in would be the same as what 
they participate in during the regular mainstream academic periods (e.g., taking notes, following teacher’s directions, 
answering questions, working as a team with peers, and etc.). The only difference would be the consequence for 
engaging in stereotypic behaviors. 
 
When will I (or my assistant researcher) play the beeping sound? 
Only if the participants emit stereotypic behaviors, then the beeping sound will be played for 2 seconds during the 5-
minute intervention session in mainstream settings. 
 
What role will I (or my assistant researcher) play during the intervention? 
During the intervention, I will be standing approximately 30 cm behind the participant while he/she is sitting at the 
table with other typically developing peers from a general education classroom, and observe his/her stereotypic 
behaviors with one of my assistant researchers (approximately 120 to 150 cm away). Also, I (or my assistant 
researcher) will provide the consequences for the participants engaging in stereotypic behaviors. 
 
How long will the participants participate in the auditory feedback study? 
Even though the participants will be participating in each mainstreaming activity for a minimum of 30 minutes, each 
intervention session will last only for 5 minutes during the 30-min mainstreaming session. In addition, the intervention 
will be implemented a maximum of 2 times each school day for 5 minutes each. We will keep trying this new 
procedure for up to one month. 
 
When will I know to stop the auditory feedback intervention? 
I will know when to stop the intervention if: (1) participants show no progress; (2) participants stop doing anything 
(i.e., withdrawal from participating in any activates) as the results of the auditory feedback; and/or (3) other typically 
developing peers pay more attention to participants’ stereotypic behaviors and become less accepting than before the 
onset of the intervention. In any case, I will immediately stop the intervention for the participant. In addition, if my 
assistant researcher or I observe the participant closing up/being distressed, then I will also remove him/her from the 
study. 
